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INSTANT INFORMATION

Information about the U.S. Geological Survey, its programs, staff, and products, is available from the Internet at URL
<http://www.usgs.gov> or by contacting the Earth Science Information Center at 1-888-ASK-USGS.

This publication has been prepared by the Minerals Information Team. Information about the team and its products is
available from the Internet at URL <http://minerals.usgs.gov/minerals> or by writing to Chief Scientist, Minerals
Information Team, 988 National Center, Reston, VA 20192.

KEY PUBLICATIONS

Minerals Yearbook—These annual publications review the mineral industries of the United States and foreign countries.
They contain statistical data on minerals and materials and include information on economic and technical trends and
developments. The Yearbook is published in three volumes—Volume |, Metals and Minerals; Volume I, Area Reports,
Domestic; and Volume lll, Area Reports, International.

Mineral Commodity Summaries—Published on an annual basis, this report is the earliest Government publication to
furnish estimates covering nonfuel mineral industry data. Data sheets contain information on the domestic industry
structure, Government programs, tariffs, and 5-year salient statistics for more than 90 individual minerals and materials.

Mineral Industry Surveys—These periodic statistical and economic reports are designed to provide timely statistical
data on production, distribution, stocks, and consumption of significant mineral commodities. The surveys are issued
monthly, quarterly, or at other regular intervals.

Metal Industry Indicators—This monthly publication provides economic indicators of selected metal industries.

Stone, Clay, Glass, and Concrete Products Industry Indexes—This monthly publication provides economic indicators
of selected industrial minerals processing activities.

Materials Flow Studies—These publications describe the flow of materials from source to ultimate disposition to help
better understand the economy, manage the use of natural resources, and protect the environment.

Metal Prices in the United States Through 1998—This publication provides an extended price history for a wide range
of metals.

Minerals and Materials Information CD-ROM—Published three times a year, the CD features the Minerals Yearbook
chapters published since 1994, the Minerals Commodity Summaries published since 1996, and recently released
Mineral Industry Surveys in a completely searchable format.

WHERE TO OBTAIN PUBLICATIONS

®  Metal Prices in the United States Through 1998, Mineral Commodity Summaries, Minerals and Materials
Information CD-ROM, and the Minerals Yearbook are sold by the U.S. Government Printing Office,
Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954. To order by telephone, call (202)
512-1800.

®  Mineral Industry Surveys and Metal Industry Indicators can be obtained free of charge by calling (412)
386-6156 or by writing to NIOSH Printing Office, Pittsburgh Research Laboratory, P.O. Box 18070, Pittsburgh, PA
15236-0070.

®  Stone, Clay, Glass, and Concrete Products Industry Indexes and materials flow studies are available in PDF
format at URL <http://minerals.usgs.gov/minerals>.

e  All current publications are available in PDF format at URL <http://minerals.usgs.gov/minerals>.
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GROWTH RATES OF LEADING
AND COINCIDENT INDEXES
FOR MINERAL PRODUCTS
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STONE, CLAY, GLASS, AND CONCRETE PRODUCTS:
LEADING AND COINCIDENT GROWTH RATES, 1979-2001 Percent
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The leading indexes historically give signals several months in advance of major changes in

the corresponding coincident index, which measures current industry activity. The growth rates,
which can be viewed as trends, are expressed as compound annual rates based on the ratio of
the current month's index to its average level during the preceding 12 months.

Sources: U.S. Geological Survey, Metal Industry Indicators and Stone, Clay, Glass, and Concrete Products Industry Indexes.



THE ROLE OF NONFUEL MINERALS
RAWMATERIALS IN THE U.S. ECONOMY

GOLD, SODA ASH, ZINC <

CONCENTRATES, ETC. (ESTIMATED VALUES IN 2001)

Imports: $2.2 billion
Exports: $2.5 billion

MINERAL MATERIALS
DOMESTIC MINERAL RAW PROCESSED
MATERIALS FROM MINING DOMESTICALLY
COPPER ORE, IRON ORE, ALUMINUM, BRICK,
SAND AND GRAVEL, .| CEMENT, COPPER, VALUE ADDED TO
STONE, ETC. FERTILIZERS, STEEL, ETC. GROSS DOMESTIC
- \ | PRODUCT BY MAJOR U.S. ECONOMY
Value: $39 billion Value of shipments: INDUSTRIES THAT )
$374 billion CONSUME PROCESSED ’ Srrgjjc'iomes“c
1 .
MINERAL MATERIALS 510500 billion

METALS AND MINERAL Value: $1,720 billion
PRODUCTS RECYCLED
DOMESTICALLY

NET IMPORTS OF

ALUMINUM, GLASS, STEEL, PROCESSED MINERAL
ETC. MATERIALS
Value of old scrap: $8 billion METALS, CHEMICALS,

ETC.

Imports: $65 billion
Exports: $42 billion

NET EXPORTS OF OLD
SCRAP

GOLD, STEEL, ETC.

1 Major consuming industries of processed mineral materials are construction, durable goods manufacturers, and some
nondurable goods manufacturers. The value of shipments for processed mineral materials cannot be directly related to
gross domestic product.

Imports: $1.3 billion
Exports: $3.4 billion

Sources: U.S. Geological Survey and U.S. Department of Commerce.



2001 U.S. NET IMPORT RELIANCE FOR
SELECTED NONFUEL MINERAL MATERIALS

Commodity Percent
ARSENIC (trioxide) 100
ASBESTOS 100
BAUXITE and ALUMINA 100
COLUMBIUM (NIOBIUM) 100
FLUORSPAR 100
GRAPHITE (natural) 100
MANGANESE 100
MICA, sheet (natural) 100
QUARTZ CRYSTAL (industrial) 100
STRONTIUM 100
THALLIUM 100
THORIUM 100
VANADIUM 100
YTTRIUM 100
GEMSTONES 99
BISMUTH 95
INDIUM 95
TIN 88
BARITE 87
PALLADIUM 87
ANTIMONY 86
DIAMOND (natural) 83
POTASH 80
STONE (dimension) 80
TANTALUM 80
CHROMIUM 78
COBALT 78
IODINE 72
TITANIUM MINERAL CONCENTRATES 72
RHENIUM 71
RARE EARTHS 68
PLATINUM 66
ZINC 60
TUNGSTEN 59
TITANIUM (sponge) 58
NICKEL 56
PEAT 50
MAGNESIUM METAL 44
SILVER 44
SILICON 42
BERYLLIUM 39
MAGNESIUM COMPOUNDS 39
ALUMINUM 35
PUMICE 35
DIAMOND (dust, grit, and powder) 33
COPPER 31
NITROGEN (fixed), AMMONIA 29
VERMICULITE 27
GYPSUM 25
CEMENT 21
GARNET (industrial) 20
LEAD 20
MICA, scrap and flake (natural) 19
PERLITE 18
SALT 17
IRON and STEEL 15
IRON ORE 15
SULFUR 12
IRON and STEEL SLAG 8
BROMINE 5
CADMIUM 3
PHOSPHATE ROCK 2
STONE (crushed) 1
TALC 1

Major Import Sources (1997-2000)!

China, Chile, Mexico

Canada

Australia, Guinea, Jamaica, Brazil

Brazil, Canada, Germany, Russia

China, South Africa, Mexico

China, Mexico, Canada, Brazil

South Africa, Gabon, Australia, Mexico

India, Belgium, Germany, China

Brazil, Germany, Madagascar

Mexico, Germany

Belgium, Canada, Germany, United Kingdom, France
France, Canada, Japan, Singapore

Canada, South Africa, China, Austria

China, Japan, United Kingdom, Germany
Israel, India, Belgium

Belgium, Mexico, United Kingdom, China
Canada, China, Russia, France

China, Peru, Indonesia, Brazil, Bolivia

China, India, Canada, Mexico

Russia, South Africa, Belgium, United Kingdom
China, Mexico, South Africa, Belgium, Bolivia
United Kingdom, Switzerland, Ireland, Belgium
Canada, Russia, Belarus

Italy, Brazil, Canada, India

Australia, China, Thailand, Japan

South Africa, Kazakhstan, Russia, Turkey, Zimbabwe
Finland, Norway, Canada, Russia

Chile, Japan, Russia

South Africa, Australia, Canada, Ukraine
Chile, Kazakhstan, Germany, Russia

China, France, Japan, United Kingdom
South Africa, United Kingdom, Germany, Russia
Canada, Mexico, Peru

China, Russia, Germany, Portugal

Russia, Japan, Kazakhstan

Canada, Norway, Russia, Australia

Canada

Canada, China, Russia, Israel

Mexico, Canada, Peru, United Kingdom
Norway, South Africa, Russia, Canada
Russia, Canada, Germany, Kazakhstan
China, Canada, Australia, Austria

Canada, Russia, Venezuela, Mexico

Greece, Italy, Turkey

Ireland, China, Russia

Canada, Chile, Peru, Mexico

Trinidad and Tobago, Canada, Mexico

South Africa, China

Canada, Mexico, Spain

Canada, Thailand, China, Venezuela, Greece
Australia, India, China

Canada, Mexico, Australia, Peru

Canada, India, Finland, China

Greece

Canada, Chile, Mexico, The Bahamas
European Union, Canada, Japan, Mexico
Canada, Brazil, Venezuela, Australia
Canada, Mexico, Venezuela

Canada, Italy, Brazil, France

Israel, United Kingdom, Belgium, Netherlands
Canada, Australia, Belgium, Germany
Morocco

Canada, Mexico, The Bahamas

China, Canada, France, Japan

1In descending order of import share




SIGNIFICANT EVENTS, TRENDS, AND ISSUES

The Mineral Sector of the U.S. Economy’

In March 2001, shrinking global markets, reduced
consumer spending, and declines in domestic
manufacturing and industrial output ended the longest
economic expansion in U.S. history and pushed the
Nation’s economy into its first recession in more than a
decade (Berry and Pearlstein, 2001; U.S. Geological
Survey, 2001a, b). Exacerbated by the terrorist attacks
of September 11, the recession led to large reductions in
the domestic production of processed mineral materials.
Some of the most significant production declines in the
U.S. metals industry were registered by aluminum,
copper, and steel producers who faced strong foreign
competition, higher energy costs, and lower prices for
their products. Nevertheless, homebuilding and other
domestic construction sectors—major consumers of
nonmetallic mineral products such as cement, brick,
glass, and stone— remained strong enough to help raise
the total output of industrial mineral materials slightly
above previous year levels (table 1). A strong U.S. dollar
relative to other national currencies continued to weaken
the competitive stance of U.S. metal and nonmetal
mineral materials companies alike against foreign
producers in markets at home and abroad.

Overall Performance

The estimated value of all mineral-based products
manufactured in the United States during 2001 fell by
about 8% to $374 billion (page 4). The estimated total
value of U.S. raw nonfuel minerals production alone was
$39 billion, a slight decrease compared with that of 2000.
Within the raw nonfuel minerals category, however, there
was a significant difference between its metal and
nonmetal components: The value of metals output
dropped by more than 10% to $9.1 billion; the estimated
production value of industrial minerals increased by 2%
to $29.9 hillion.

Net imports of raw minerals and processed mineral
materials during 2001 reflected the effect of the
recession and a continuing reliance on other countries
for mineral products (page 5). Imports of raw and
processed mineral materials fell by 9% from previous
year levels to a value of $67 billion; aluminum, copper,
and steel were among the largest imports. Exports of raw
and processed mineral materials during 2001 dropped
slightly to a value of $45 billion. Total imports and exports
of metal ores/concentrates and raw industrial minerals
were less than $5 billion.

Two major sectors of the U.S. economy, motor vehicle
manufacturing and the construction industry, exerted
considerable influence on domestic demand for mineral-
based materials in 2001. In a largely successful effort to
combat the recession, domestic motor vehicle
manufacturers boosted their sales by offering no interest
loans to purchasers of new vehicles late in the year.
Consequently, yearend domestic market sales of U.S.-

Staff, U.S. Geological Survey.

produced motor vehicles—incorporating large quantities
of steel and other metals as well as significant amounts of
glass and plastics—were revived and helped mineral
materials suppliers to avoid even greater losses
(Freeman and Lundegaard, 2001). The construction
industry— accounting for most of the consumption of
clay, cement, glass, sand and gravel, and
stone—benefited from declining mortgage rates available
to purchasers of residential housing units. In addition,
Federal expenditures for building highways and mass
transit systems helped buoy demand for cement, sand
and gravel, steel, and stone in some areas (table 2).

In 2001, 14 States produced nonfuel mineral
commaodities with individual total production values of
greater than $1 billion. These States were, in
descending order, California, Nevada, Texas, Arizona,
Florida, Michigan, Georgia, Minnesota, Missouri, Utah,
Pennsylvania, Ohio, Alaska, and New York; they
composed 63% of the U.S. total output value (table 3).

U.S. production of mineral fertilizer nutrients declined
during 2001, primarily in response to decreased
domestic and foreign demand caused by several factors,
including low grain prices and high fertilizer inventories.
Domestic demand for phosphate rock reached its lowest
point since 1986. Total domestic output of sulfur
decreased significantly in 2001 because the final U.S.
Frasch sulfur mine closed during the year. U.S. potash
consumption declined slightly. Lower demand, larger
inventories, and high prices for natural gas used by
ammonia producers forced them to operate well below
rated plant capacity.

In fiscal year 2001, the Defense Logistics Agency (DLA)
sold $583 million of excess mineral materials from the
National Defense Stockpile (NDS). (See the
“Government Stockpile” sections in the mineral
commodity reports that follow.) Under authority of The
Defense Production Act of 1950, the U.S. Geological
Survey advises the DLA on acquisitions and disposals of
NDS mineral materials. At the end of the fiscal year,
mineral materials valued at more than $2.5 billion
remained in the stockpile.

Outlook

At yearend 2001, economists were divided about the
depth that the recession would reach and when
economic recovery would begin. Those who expected
the recovery to arrive in early 2002 focused on
encouraging economic signs such as falling petroleum
prices, a decline in rates of applications for
unemployment insurance, stronger than expected holiday
consumer spending, a rising stock market, record new
home sales, and low supplier inventories (Economist,
2001; Irwin, 2001; Liu and Sanchanta, 2001).
Forecasters of a longer recession, however, pointed to
surveys showing lower confidence levels among
manufacturers, declining business investment, falling
producer prices, high unemployment, declining corporate
profits, and conflicting indices of consumer confidence
(Bureau of Labor Statistics, 2001).



TABLE 1.—U.S. MINERAL INDUSTRY TRENDS

Total mine production:*
Metals
Industrial minerals
Coal

Employment:?
Coal mining
Metal mining
Industrial minerals, except fuels
Chemicals and allied products
Stone, clay, and glass products
Primary metal industries
Average weekly earnings of production workers:?
Coal mining
Metal mining
Industrial minerals, except fuels
Chemicals and allied products
Stone, clay, and glass products
Primary metal industries

*Estimated.

Million dollars.

2Thousands of production workers.
Dollars.

1997 1998 1999 2000 2001°
13,100 11,400 9,800 10,100 9,050
27,400 28,200 29,300 29,200 29,900
19,800 19,700 18,300 18,000 19,000

79 75 70 63 65

41 38 34 31 27

82 83 86 87 86
573 587 583 577 566
431 439 443 456 447
555 560 547 456 507
863 857 856 850 888
791 812 813 809 824
671 681 689 707 735
716 738 749 771 785
569 591 606 626 655
683 684 703 737 736

Sources: U.S. Geological Survey, U.S. Department of Energy, U.S. Department of Labor.

The speed and strength of recovery in the domestic
mineral materials industry will depend to a great extent on
how long consumers will maintain the pace of new motor
vehicle sales and new home purchases that were
underway in late 2001. At that time, home mortgage
rates already had reached a 30-year low, and motor
vehicle manufacturers announced that future no interest
loans would be limited (Berry, 2001b; Fleishman, 2001).
If further reductions in the prime lending rate are
continued by the Federal Reserve Board in 2002,
however, the low financing rates offered to home and
motor vehicle buyers may be extended. In December,
the Federal Reserve made its 11th cut in lending rates
during 2001 and was expected by some economists to
make further reductions early in 2002 (Berry, 2001a).

Significant International Events?

The third millennium dawned inauspiciously for the
leading countries in the world economy, although worse
was yet to come. The largest national economy, the
United States, experienced a buying frenzy in the
so-called high-tech stocks that collapsed after the first
guarter and pulled the equities markets down. The large
Japanese economy continued to experience declining
consumer prices in the midst of classic deflation and
virtually zero interest rates. Meanwhile, the economy of
the European Union (EU) experienced slow growth due to
low productivity and consumer confidence. High interest
rates did nothing to stimulate domestic demand, exports,
or the value of the euro, which recovered somewhat from

2David B. Doan and staff.

its lows in currency markets, but did not approach its
original issue value of about US$1.18. Withal, it was a
weak economic stage that was set for the startling
terrorist tragedies of September 2001, bringing further
weaknesses to bear as events unfolded.

The financial shocks that began in Asia in 1997 involved
weak banking practices, over-optimistic entrepreneurial
activity, and a loss of confidence that resulted in major
financial contractions in several countries that had been
characterized as Asian “tigers.” A recovery that began
in east Asia and Southeast Asia stalled in 2000, not only
in Asia but also in Europe, where the EU’s monetary,
financial, and mercantile requirements did not fit each
country well in all cases, adding a degree of uncertainty
to what was widely heralded as a broad economic
achievement. Meanwhile, the United States generated
the major part of the demand growth in the world
economy, providing time for other countries to
restructure their fiscal systems, reduce interest rates,
and readjust their trade arrangements to participate in the
global expansion. The U.S. economy, however, was
based at least partly on growing equity values as well as
a high ratio of private-sector debt to gross domestic
product. Although monetary inflation was held in check
by the actions of the Federal Reserve Board, the bursting
of the technology-equities bubble in 2001 involved a loss
of confidence that spread quickly to all equities markets,
many commodity prices, and real estate. Private-sector
debt collateralized by equities swelled and threatened
both commercial and personal financial positions. In
addition, early in the year a shortage of electrical power
in California, largely the result of a partial deregulation of
the electric power industry (Jenkins, 2001; Harris, 2001),



TABLE 2.—U.S. MINERAL-RELATED ECONOMIC TRENDS

Gross domestic product (billion dollars)

Industrial production (1992=100):
Total index
Manufacturing
Stone, clay, and glass products
Primary metals
Iron and steel
Nonferrous metals
Chemicals and chemical products
Mining
Metals
Coal
Oil and gas extraction
Stone and earth minerals
Capacity utilization (percent):
Total industry
Mining
Metals
Stone and earth minerals

Housing starts (thousands)
Automobile sales (thousands)*

Highway construction, value, put in place (billion dollars)

*Estimated.
*Excludes imports.

1997 1998 1999 2000 2001°
8,318 8,782 9,269 9,873 10,200
128 134 139 146 141
131 139 145 152 145
121 127 131 134 132
125 128 129 132 119
124 124 124 127 115
127 132 136 138 123
115 118 119 122 121
105 103 98 100 102
109 108 100 97 90
108 110 108 107 113
103 99 92 96 96
120 123 128 130 134
83 82 81 82 7

90 88 85 89 91

89 88 82 81 7

85 84 85 86 88
1,470 1,620 1,650 1,580 1,609
6,910 6,750 6,990 6,840 6,600
43 45 52 53 57

Sources: U.S. Department of Commerce, Federal Reserve Board, Autodata Corp., and U.S. Department of Transportation.

spread to surrounding States that were facing tight
electrical power markets of their own caused by low
water levels at the reservoirs that supplied hydropower.
The “energy crisis” threatened to bankrupt two of
California’s largest power companies and increased
uncertainties in the California business community. It
also disrupted metal production regionally. Aluminum
companies in the Pacific Northwest and copper
producers in the Southwest took plants off line as it
became more profitable to sell power than to produce
metal. The longer term impact of the crisis is still to be
seen and will depend upon the ability of industrial users
to obtain reliable sources of power at acceptable prices.

Amidst the contraction of markets in the United States,
the remainder of the world fared no better. The

Japanese problem involved a surfeit of bad debt still owed

to its banks after a 10-year-old collapse in real estate
values, and the banks’ reluctance to write off
nonperforming loans and cease supporting commercial
loans to firms that would otherwise be bankrupt. A new
Japanese administration hoped to force change but
would probably have to break economic traditions in the
country. Allowing the yen to move lower in value would
stimulate exports but might well force other Asian
currencies to follow suit, to no one’s advantage (Pilling
and Thornhill, 2002).

The European Central Bank coped with the slump of the
U.S. economy at the same time that the EU was working
on the consolidation of its constituent economies,

rationalizing differences between governments of varying
political orientation, no small task, and economic
integration seemed to progress more rapidly than political
integration. The confidence of EU investors dropped
when the high-tech bubble burst in U.S. equity markets,
and although the euro rallied somewhat in July, EU
exports to the United States were down and interest rates
were high enough to soften domestic demand. Overall,
the trend of growth rates for the EU’s three biggest
economies, France, Germany, and the United Kingdom,
slowed conspicuously in the first three quarters of 2001.
The short leading index growth rate of the French
economy was hegative throughout the first 10 months of
2001 (Foundation for International Business and
Economic Research, 2001a). The short leading index
growth rates for the United Kingdom and Germany
similarly fell throughout the first 10 months of 2001
(Foundation for International Business and Economic
Research, 2001b, ¢). Thus, these three principal
national economic engines languished through the
spring, summer, and early fall.

The terrorist attacks of September 11, destroying
symbols and some assets of world capitalism as well as
damaging the headquarters of the U.S. military
establishment, probably changed the world for the
foreseeable future. But the destruction, as well as the
loss of many lives, provided a clear rallying point and
overwhelming justification for elimination of the terrorists.
The comment has been heard that things will never be the
same after this event, but similar comments were made in



TABLE 3.—VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 2001°"

Percent
Value of U.S.
State (thousands) Rank total Principal minerals, in order of value

Alabama $938,000 16 2.41  Cement (portland), stone (crushed), lime, sand and gravel
(construction), cement (masonry).

Alaska 1,060,000 13 2.73 Zinc, gold, lead, sand and gravel (construction), silver.

Arizona 2,110,000 4 5.43 Copper, sand and gravel (construction), cement (portland), stone
(crushed), lime.

Arkansas 491,000 30 1.26 Bromine, stone (crushed), cement (portland), sand and gravel
(construction), gypsum (crude).

California 3,250,000 1 8.35 Sand and gravel (construction), cement (portland), boron minerals,
stone (crushed), gold.

Colorado 676,000 22 1.74 Sand and gravel (construction), molybdenum concentrates, cement
(portland), stone (crushed), gold.

Connecticut? 104,000 43 0.27 Stone (crushed), sand and gravel (construction), stone (dimension),
clays (common), gemstones.

Delaware? 13,100 50 0.03 Sand and gravel (construction), magnesium compounds,
gemstones.

Florida 1,750,000 5 4.50 Phosphate rock, stone (crushed), cement (portland), sand and
gravel (construction), cement (masonry).

Georgia 1,610,000 7 4.13 Clays (kaolin), stone (crushed), cement (portland), clays (fuller's
earth), sand and gravel (construction).

Hawaii 69,700 45 0.18 Stone (crushed), cement (portland), sand and gravel (construction),
cement (masonry), gemstones.

Idaho 344,000 35 0.88 Phosphate rock, silver, sand and gravel (construction), cement
(portland), stone (crushed).

lllinois 911,000 17 2.34 Stone (crushed), cement (portland), sand and gravel (construction),
sand and gravel (industrial), lime.

Indiana 718,000 20 1.84 Stone (crushed), cement (portland), sand and gravel (construction),
lime, cement (masonry).

lowa 487,000 31 1.25 Stone (crushed), cement (portland), sand and gravel (construction),
gypsum (crude), lime.

Kansas 640,000 23 1.64 Helium (Grade-A), cement (portland), salt, stone (crushed), helium
(crude).

Kentucky 531,000 26 1.37 Stone (crushed), lime, cement (portland), sand and gravel
(construction), clays (ball).

Louisiana 274,000 37 0.70 Salt, sand and gravel (construction), stone (crushed), sand and
gravel (industrial), lime.

Maine 91,000 44 0.23 Sand and gravel (construction), cement (portland), stone (crushed),
cement (masonry), stone (dimension).

Maryland? 356,000 33 0.92 Stone (crushed), cement (portland), sand and gravel (construction),
cement (masonry), stone (dimension).

Massachusetts? 209,000 39 0.54 Stone (crushed), sand and gravel (construction), stone (dimension),
lime, clays (common).

Michigan 1,620,000 6 4.17 Cement (portland), iron ore (usable), sand and gravel (construction),
stone (crushed), magnesium compounds.

Minnesota 1,440,000 8 3.70 Iron ore (usable), sand and gravel (construction), stone (crushed),
stone (dimension), sand and gravel (industrial).

Mississippi 177,000 41 0.45 Sand and gravel (construction), stone (crushed), cement (portland),
clays (fuller's earth), sand and gravel (industrial).

Missouri 1,340,000 9 3.45 Stone (crushed), cement (portland), lead, lime, zinc.

Montana 514,000 29 1.32 Palladium, gold, platinum, cement (portland), sand and gravel
(construction).

Nebraska 163,000 42 0.42 Cement (portland), stone (crushed), sand and gravel (construction),
lime, cement (masonry).

Nevada 2,930,000 2 7.53 Gold, sand and gravel (construction), silver, lime, cement (portland).
New Hampshire? 60,300 47 0.16 Sand and gravel (construction), stone (crushed), stone (dimension),
gemstones.

New Jersey? 348,000 34 0.90 Stone (crushed), sand and gravel (construction), sand and gravel

See footnotes at end of table.

(industrial), greensand marl, peat.



10

TABLE 3.—VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 2001*'—Continued

Percent
Value of U.S.
State (thousands) Rank total Principal minerals, in order of value

New Mexico $615,000 24 158 Copper, potash, sand and gravel (construction), cement (portland),
stone (crushed).

New York 1,050,000 14 2.70 Stone (crushed), cement (portland), salt, sand and gravel
(construction), wollastonite.

North Carolina 744,000 19 1.91 Stone (crushed), phosphate rock, sand and gravel (construction),
sand and gravel (industrial), feldspar.

North Dakota 39,300 48 0.10 Sand and gravel (construction), lime, stone (crushed), clays
(common), sand and gravel (industrial).

Ohio 1,070,000 12 2.74 Stone (crushed), sand and gravel (construction), salt, lime, cement
(portland).

Oklahoma 530,000 28 1.36 Stone (crushed), cement (portland), sand and gravel (construction),
sand and gravel (industrial), gypsum (crude).

Oregon 326,000 36 0.84 Sand and gravel (construction), stone (crushed), cement (portland),
diatomite, lime.

Pennsylvania’ 1,270,000 11 3.27 Stone (crushed), cement (portland), sand and gravel (construction),
lime, cement (masonry).

Rhode Island? 28,300 49 0.07 Stone (crushed), sand and gravel (construction), sand and gravel
(industrial), gemstones.

South Carolina 531,000 27 1.36 Cement (portland), stone (crushed), cement (masonry), sand and
gravel (construction), clays (kaolin).

South Dakota 255,000 38 0.66 Gold, cement (portland), sand and gravel (construction), stone
(crushed), stone (dimension).

Tennessee 708,000 21 1.82 Stone (crushed), cement (portland), zinc, sand and gravel
(construction), clays (ball).

Texas 2,210,000 3 5.68 Cement (portland), stone (crushed), sand and gravel (construction),
salt, lime.

Utah 1,310,000 10 3.36 Copper, gold, cement (portland), sand and gravel (construction),
salt.

Vermont? 68,900 46 0.18 Stone (dimension), stone (crushed), sand and gravel (construction),
talc (crude), gemstones.

Virginia 751,000 18 1.93 Stone (crushed), cement (portland), sand and gravel (construction),
lime, clays (fuller's earth).

Washington 545,000 25 1.40 Sand and gravel (construction), stone (crushed), cement (portland),
magnesium metal, gold.

West Virginia 185,000 40 0.48 Stone (crushed), cement (portland), sand and gravel (industrial),
lime, salt.

Wisconsin? 368,000 32 0.95 Sand and gravel (construction), stone (crushed), lime, sand and
gravel (industrial), stone (dimension).

Wyoming 986,000 15 2.53 Soda ash, clays (bentonite), cement (portland), helium (Grade-A),
sand and gravel (construction).

Undistributed 85,300 XX 0.22 XX

Total 38,900,000 XX 100.00 XX.

PPreliminary. XX Not applicable.
Data are rounded to three significant digits; may not add to totals shown.

Partial total; excludes values that must be concealed to avoid disclosing company proprietary data. Concealed values included with

“Undistributed.”

the midst of fear and even panic after the attack on Pearl

Harbor in 1941. The equities market declined

immediately, demonstrated conspicuous volatility for a
few months, recovered fully in about 10 months, and
climbed higher for several years. The commitment of
U.S. troops to Korea in 1950, the Cuban missile crisis,

During 2001, investor confidence had been progressively
impaired, with more and more capital moving to the
sidelines as investors preferred liquidity rather than
commitment; then confidence was virtually shattered with
the destruction of the World Trade Center. Infusions of
capital by the central bank maintained liquidity in the

and U.S. operations to restore the sovereignty of Kuwait
all demonstrated the same pattern of stock market
fluctuations. In each case, investor confidence was
damaged, then uncertainty ruled in the equity markets,
and finally investor confidence was restored.

United States and other countries, and monetary
loosening by the Federal Reserve Board had been
applied incrementally throughout 2001. The European
Central Bank, however, has been hesitant to lower
interest rates for the stimulation of growth, to the
detriment of its equities markets. Japan has continued in



its slump, but the terrorist shock may provide reasons to
make tough decisions regarding bad loans that would
help the Japanese economy on its way to recovery.

In the fourth quarter of the year, much capital remained
sequestered, including risk capital that would in other
circumstances have gone to exploration and mining.
Markets for mineral commodities have been showing the
effects of worsened economies and deflation. In
addition, softening demand for new commercial aircraft,
which resulted from the events of September 11, will
likely be felt in the titanium and aluminum industries in
2002 (Sacco and others, 2001). Paradoxically, if history
is any guide, the terrorist actions could lead to the
beginning of an era of business expansion, enhanced
trade, the restoration of confidence in 2002, and new
activity in which risk capital moves toward reconstruction,
the firming of mineral demand (especially the metals),
and new ventures in the location and extraction of the
materials needed by a strengthened world economy.

By yearend, equity markets in the United States had
accomplished at least a partial recovery from the effects
of the terrorist attacks, but the country’s great economic
engine labors with lowered employment, layoffs, and
conspicuously reduced business spending. According to
the United Nations Conference on Trade and
Development (UNCTAD), foreign direct investment,
already headed sharply downward from $1.3 trillion in
2000 to $760 billion in 2001 before the terrorist attacks,
will likely fall at least 50% by the end of 2001 (Millman,
2001). UNCTAD's projections are the lowest in 30 years
and are likely to lead to increased efforts to put U.S.
trade authority on a fast track, in that trade creates
wealth and U.S. prosperity depends greatly on trade.
Before this happens, consumer spending by U.S.
citizens may well be the savior of the national economy,
which may in turn foster the restoration of international
trade and investor and consumer confidence abroad.

The Latin American amalgam of diverse economies
absorbed various setbacks, but could lose more than
most other regions as the result of the terrorist strikes in
the United States. Mexico’'s mercantile ties to its northern
neighbor are strong and profitable but vulnerable to the
U.S. slowdown and the economic shock of September.
Much of Latin America, even with looser ties, is likewise
affected. Colombia coped with a three-sided civil war,
not just a war on drugs. In Peru, two events of note
occurred in 2001. First was the election of a new
government, which indicated that it would pursue policies
to encourage mineral exploration. The second event was
the startup of operations at the giant Antamina copper-
zinc deposit. Brazil devalued its currency repeatedly
during 1999, 2000, and 2001, causing repercussions
with its Mercosur trading partners. The Government of
Brazil introduced power rationing to deal with energy
shortages that were caused by a prolonged drought.
Hydroelectric power provides 90% of Brazil's electricity.
The aluminum and steel industries faced significant
reductions in electric power supplies (Mining Journal,
2001). Argentina endured a worsening recession and an
inability to pay off debt unless supported by International
Monetary Fund loans, which did not appear to be
forthcoming. Venezuela has seen its currency soften as
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citizens sell their inflating bolivars to acquire dollars. In
turn, Latin America’s economic health affects Europe;
more than a quarter of Spanish companies’ revenues
were derived from Latin America (Sesit, 2001).

Africa made headlines in the War on Terrorists on
several fronts. Reports appeared that Al Qaeda had
profited by purchasing diamonds in Sierra Leone and the
eastern Congo (Kinshasa) and selling them in Europe
and the Middle East (Farah, 2001a). This was in addition
to the already chilling accounts of the role of so-called
blood diamonds in financing civil wars in Africa (Duke,
2001; Farah, 2001b). Other reports linked the smuggling
of the semiprecious gem tanzanite to supporters of
Osama bin Laden (Block and Pearl, 2001). The United
Nations (UN) panel investigating the exploitation of natural
resources in the Democratic Republic of the Congo
(Kinshasa) issued several reports on the exploitation of
Congo’s natural resources by countries aiding the
combatants in the civil war. The panel recommended the
UN impose a moratorium on the exportation of high-value
commodities, including columbite-tantalite, cobalt,
copper, and gold, and that a review be conducted of
concessions and commercial agreements signed by the
assassinated President Laurent Kabila (Metal Bulletin,
2001).

The countries of Southeast Asia suffered from a
significant diminishing of import demand by the United
States as well as increasing competition by China for
market share. China at present receives about 80% of
east Asia’s foreign direct investment, while the
Association of Southeast Asian Nations (Asean)
members get about 20%, reversing the situation 10 years
ago when Asean members were solidly on top. The 1997
financial crisis did not spur the reforms that many had
hoped for, including the development of more transparent
and accountable institutions. Much of Southeast Asia is
seen as less stable than at any time since the 1970s
(Pura and Borsuk, 2001).

Two countries of particular significance to the United
States and its interests, especially in the pursuit and
elimination of terrorists and terrorist organizations, are
China and Russia, each of which, in somewhat different
ways, is evolving toward a market economy. In the
1990s, Russia sustained a total collapse of the
communist system of central planning, followed by
upheaval and a certain degree of financial buccaneering,
as assets were transferred to private hands. After the
financial devaluation of 1998, Russia finally seemed to
achieve a level of economic stability. Planners had
evidently hoped that a weaker ruble would encourage
domestic industry and enhance export competitiveness,
however, the main source of stability was income from
natural-resource exports of oil and metals. The
increased exports of natural resources has driven the
ruble’s value upward, which could discourage exports of
manufactured goods and create problems for agricultural
entities. One result of high prices for platinum-group
metals has been significantly increased earnings for
Noril'sk Nickel RAO, which began the process of
modernizing its smelters. Taxes on personal income and
corporate profits have been lowered, and foreign
currency reserves have risen sharply; some Western



12

creditors say that Russia is now strong enough to settle
its external debts in full (Chazan, 2001). A looming
problem for Russia, whose oil production now puts it as
number two in the ranks of the major producers of the
world, is the possibility of a price war with members of
the Organization of Petroleum Exporting Countries
(OPEC).

China moved gradually from central planning to centrally
guided privatization of state-owned production facilities.
Banking likewise moved slowly from an abundance of
distressed debt, the result of years of
Government-mandated lending, to a program of
restructuring centered around the offering for sale of
billions of dollars of troublesome loans, the greatest
proportion of them involving state-owned enterprises.
China’s entry into the World Trade Organization (WTO)
could result in reforms in most of the provinces’ old and
traditional ways of operating and could lead to the
nurturing of free markets and capital formation as
understood by the West. The prices of commodities and
manufactured goods, which have long been tied to
China’s state-enterprise earnings are increasingly
vulnerable to change, as a result of China’s membership
in the WTO. Although China’s entry into the WTO is
expected to result in an increase in foreign direct
investment of 16% a year between 2002 and 2006
(Financial Times, 2001), and a shrinking appetite in the
United States for Chinese exports extended the effects of
the U.S. slump and terrorist slowdown even to the
Chinese economy. Deflation became a clear possibility
in China.

The terrorist strikes were the most recent test of the
importance of gold, the price of which briefly increased
by about 9% after the attacks, but which has since
subsided, although the purchase of gold coins by
individuals has increased markedly. Gold mining
companies continued hedging operations, equivalent to
selling gold at a given price to lock in profits in the event
that market prices fall. The considerable volume of such
sales itself tends to push the price lower. Many gold
mining companies have had to shut down operations
because of market price doldrums, while others are
thought to be subsisting solely on income from hedging.
The effect of hedging is to put more gold on the market;
produced uneconomically, it increases the supply and
lowers the price. In the longer term, the behavior of gold
prices may depend upon whether it continues to serve as
a store of value.

Monetary policies have played an increasingly important
role relative to fiscal actions in sustaining various
countries’ economies at optimum performance.

Currency manipulations through buying and selling,
interest-rate changes, and revaluations are a continuing
feature of the various national components of the world
economy. Monetary activities, which in the present era
of fiat money are the management tools of central
banking systems, have provided at least temporary
advantage in some circumstances and mitigated crises in
others. A strong argument is made from time to time that
adherence to a gold standard would mean that the
Federal Reserve Board could stop estimating how much
liquidity is good for the economy and allow the market to

make that decision instead (Kemp, 2001). At present,
however, the U.S. dollar has become a de facto standard
of value in many parts of the world and gold has tended
to fade in importance. Advocates of a gold standard are
concerned that sooner or later at some random moment
not now predictable, a major decision will be forced upon
some central bank in the form of a choice between paper
and gold, the paper being quite possibly the U.S. dollar.
They argue that gold is universally recognizable,
attractive, portable, durable, and unattached to any
particular Government, bank, or company and that it
possesses an independently verifiable value. Paper, they
say, is none of these, being subject to whimsy,
manipulation, and disaster.

In a broader sense, whether transactions are conducted
in paper or commodities, the physical world operates on
energy, deliverable on demand as needed. Although the
energy may be from coal, oil, natural gas, hydroelectric
installations, wind power, or solar power, its use to
provide light, heat, and fuel for engines involves markets
that are increasingly integrated. Transactions in electric
power markets may literally take place at the speed of
light (Harris, 2001). It has been said that energy is the
currency of technology, and it plays a role in world
economics rivaling that of money. Lack of electrical
energy threatened to bring down the economy of
California faster than lack of money from equity markets.

Crude oil prices had dropped from a high of about $32
per barrel in January 2001, down to about $27 in
September, reflecting softening of demand in the world
economic slump. The terrorist strike then pushed the
price down abruptly as airlines canceled flights in
response to sharp decreases in business and
recreational travel. In November, the price of oil fell
below $20, widely considered to be a floor. OPEC
debated production cutbacks, even before September
11, but was faced with a new problem when Mexico,
Norway, and Russia evinced no inclination to cut their
production. OPEC had to deal with the possibility that by
cutting any of its roughly 40% share of world production,
it might simply be yielding more market share to non-
OPEC countries. Russia, owing its increasing financial
stability to its oil and gas production, could enhance its
income by achieving a larger market share, but any price
war with OPEC could result in smaller profits but on
greater sales.

Nationally and internationally, the mining industry is
sensitive not only to market demand and price for its
products but also to the availability of capital and energy.
Demand and pricing may improve sometime in 2002, but
capital and energy are now seen to be subject to an
unanticipated influence: terrorist destructiveness.
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MAJOR BASE AND FERROUS METAL PRODUCING AREAS

MINERAL
SYMBOLS

B1 Copper and
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gold, silver

B2 Copper +/-
gold, silver
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MINERAL
SYMBOLS

BC Ball clay
Bent Bentonite
Clay Common clay
DS Dimension stone
FC Fire clay
Fel Feldspar
Ful Fuller's earth
IS Industrial sand
Ka Kaolin
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— -
s = Per Perlite
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ABRASIVES (MANUFACTURED)

(Fused aluminum oxide and silicon carbide)
(Data in metric tons, unless otherwise noted)

Domestic Production and Use: Fused aluminum oxide was produced by three companies at six plants in the United
States and Canada. Production of regular-grade fused aluminum oxide was valued at about $18.1 million, and
production of high-purity fused aluminum oxide was estimated at a value of more than $4.6 million. Silicon carbide was
produced by three companies at three plants in the United States and Canada. Domestic and Canadian production of
crude silicon carbide had an estimated value of more than $28.1 million. Bonded and coated abrasive products
accounted for most abrasive uses of fused aluminum oxide and silicon carbide.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production, United States and Canada (crude):
Fused aluminum oxide, regular 93,500 99,600 85,000 90,000  '60,000
Fused aluminum oxide, high-purity 14,200  '15,000 '10,000  '10,000 10,000
Silicon carbide 68,200 170,000 165,000 145,000 145,000
Imports for consumption (U.S.):
Fused aluminum oxide 138,000 180,000 166,000 227,000 227,000
Silicon carbide 240,000 268,000 169,000 190,000 133,000
Exports (U.S.):
Fused aluminum oxide 10,700 8,910 9,020 9,020 9,900
Silicon carbide 16,100 11,600 8,560 10,000 9,880
Consumption, apparent (U.S.):
Fused aluminum oxide NA NA NA NA NA
Silicon carbide NA NA NA NA NA
Price, range of value, dollars per ton, United States
and Canada:
Fused aluminum oxide, regular 370 361 351 331 302
Fused aluminum oxide, high-purity 570 550 425 566 511
Silicon carbide 490 610 600 585 624
Net import reliance? as a percentage
of apparent consumption (U.S.) NA NA NA NA NA

Recycling: Up to 30% of fused aluminum oxide may be recycled, and about 5% of silicon carbide is recycled.

Import Sources (1997-2000): Fused aluminum oxide, crude: Canada, 63%; China, 30%; and other, 7%. Fused
aluminum oxide, grain: China, 42%; Canada, 23%; Austria, 11%; and other, 24%. Silicon carbide, crude: China,
82%; Canada, 13%; and other, 5%. Silicon carbide, grain: China, 57%; Brazil, 12%; Norway, 10%; Germany, 6%;
and other, 15%.

Tariff: Item Number Normal Trade Relations
12/31/01

Fused aluminum oxide, crude 2818.10.1000 Free.

Fused aluminum oxide, grain 2818.10.2000 1.3% ad val.

Silicon carbide, crude 2849.20.1000 Free.

Silicon carbide, grain 2849.20.2000 0.5% ad val.

Depletion Allowance: None.

Prepared by Donald W. Olson [(703) 648-7721, dolson@usgs.gov, fax: (703) 648- 7722]
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ABRASIVES (MANUFACTURED)
Government Stockpile: During the first three quarters of 2001, the Department of Defense sold 79.8 tons of fused

aluminum oxide grain from the National Defense Stockpile (NDS) for $39,600. If current disposal rates and sale
schedules continue, all fused aluminum oxide grain in the NDS will be sold by yearend 2003.

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals

Material inventory inventory for disposal FY 2001 FY 2001
Fused aluminum oxide, crude — 5,956 — — —
Fused aluminum oxide, grain 16,287 20 16,287 5,443 167

Events, Trends, and Issues: Imports and higher operating costs continued to challenge producers in the United
States and Canada. In June 2001, the last Canadian silicon carbide producer closed. Now there is only one silicon
carbide producer left in North America. This means that the United States will now depend on imports to meet its needs
for silicon carbide. Foreign competition, particularly from China, is expected to persist and further curtail production in
North America.

World Production Capacity:

Fused aluminum oxide capacity Silicon carbide capacity

2000 2001°¢ 2000 2001°¢

United States and Canada 160,000 160,000 85,000 70,000
Argentina — — 5,000 5,000
Australia 50,000 50,000 — —
Austria 60,000 60,000 — —
Brazil 50,000 50,000 43,000 43,000
China 460,000 460,000 455,000 455,000
France 40,000 40,000 16,000 16,000
Germany 80,000 80,000 36,000 36,000
India 40,000 40,000 5,000 5,000
Japan 50,000 50,000 60,000 60,000
Mexico — — 30,000 30,000
Norway — — 80,000 80,000
Venezuela — — 40,000 40,000
Other countries 80,000 80,000 190,000 190,000
World total (rounded) 1,070,000 1,070,000 1,050,000 1,030,000

World Resources: Although domestic resources of raw materials for the production of fused aluminum oxide are
rather limited, adequate resources are available in the Western Hemisphere. Domestic resources are more than
adequate for the production of silicon carbide.

Substitutes: Natural and manufactured abrasives, such as garnet or metallic abrasives, can be substituted for fused
aluminum oxide and silicon carbide in various applications.

*Estimated. NA Not available. — Zero.

'Rounded to the nearest 5,000 tons to protect proprietary data.

2Defined as imports - exports + adjustments for Government and industry stock changes.
3See Appendix B for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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ALUMINUM'

(Data in thousand metric tons of metal, unless otherwise noted)

Domestic Production and Use: In 2001, 12 companies operated 23 primary aluminum reduction plants. The 11
smelters east of the Mississippi River accounted for 77% of the production; whereas the remaining 12 smelters, which
included the 10 Pacific Northwest smelters, accounted for only 23%. Based upon published market prices, the value of
primary metal production was $4 billion in 2001. Aluminum consumption, by an estimated 25,000 firms, was centered
in the East Central United States. Transportation accounted for an estimated 35% of domestic consumption in 2001;
packaging, 25%; building, 15%; consumer durables, 8%; electrical, 7%; and other, 10%.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production:
Primary 3,603 3,713 3,779 3,668 2,600
Secondary (from old scrap) 1,530 1,500 1,570 1,370 1,300
Imports for consumption 3,080 3,550 4,000 3,910 3,600
Exports 1,570 1,590 1,640 1,760 1,500
Shipments from Government stockpile
excesses 57 @) — — —
Consumption, apparent® 6,720 7,090 7,770 7,530 6,000
Price, ingot, average U.S. market (spot),
cents per pound 77.1 65.5 65.7 74.6 70.0
Stocks:
Aluminum industry, yearend 1,860 1,930 1,870 1,550 1,500
LME, U.S. warehouses, yearend* 8 13 14 A 20
Employment, primary reduction, number 18,000 18,400 17,900 17,200 15,700
Net import reliance® as a percentage of
apparent consumption 23 27 31 33 35

Recycling: In 2001, aluminum recovered from purchased scrap was about 3.2 million tons, of which about 60% came
from new (manufacturing) scrap and 40% from old scrap (discarded aluminum products). Aluminum recovered from
old scrap was equivalent to about 20% of apparent consumption.

Import Sources (1997-2000): Canada, 58%; Russia, 19%; Venezuela, 4%; Mexico, 3%; and other, 16%.

Tariff: Item Number Normal Trade Relations
12/31/01

Unwrought (in coils) 7601.10.3000 2.6% ad val.

Unwrought (other than aluminum alloys) 7601.10.6000 Free.

Waste and scrap 7602.00.0000 Free.

Depletion Allowance: Not applicable.*

Government Stockpile: None.

Prepared by Patricia A. Plunkert [(703) 648-4979, pplunker@usgs.gov, fax: (703) 648-7757]
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ALUMINUM

Events, Trends, and Issues: Domestic primary aluminum production decreased significantly owing to smelter
production cutbacks caused by increased energy costs and reduced energy supply in the Pacific Northwest. By mid-
year, about 1.6 million tons per year of smelter capacity in Montana, Oregon, and Washington was closed. All but a
token 25,000 tons per year of capacity at Goldendale, WA, had been closed in the region. Most of the smelters outside
of this region were operated at or near their rated or engineered capacity.

Both U.S. imports for consumption and U.S. exports decreased in 2001. Canada continued to be the largest trading
partner, accounting for about two-thirds of total aluminum imports and one-half of the exports. Imports from Russia,
which had been on the increase over the last couple of years, decreased significantly in 2001.

Although the price of primary aluminum ingot fluctuated through August 2001, it generally trended downward. In
January, the average monthly U.S. market price for primary ingot quoted by Platts Metals Week was 75.2 cents per
pound; by August, the price was 66.1 cents per pound. Prices on the London Metal Exchange (LME) followed the trend
of U.S. market prices. The monthly average LME cash price for August was 62.5 cents per pound. Prices in the
aluminum scrap markets paralleled the general trend of primary ingot prices.

World production decreased slightly compared with that for 2000. At the end of June 2001, inventories of metal held by
producers, as reported by the International Aluminium Institute, were at approximately the same level as those at the end
of 2000; whereas LME inventories had doubled.

World Smelter Production and Capacity:

Production Yearend capacity

2000 2001° 2000 2001°

United States 3,668 2,600 4,270 4,280
Australia 1,770 1,800 1,770 1,770
Brazil 1,280 1,200 1,260 1,260
Canada 2,370 2,500 2,370 2,550
China 2,550 2,700 2,640 2,640
France 441 450 450 450
Norway 1,030 1,000 1,020 1,020
Russia 3,240 3,200 3,200 3,200
South Africa 671 680 676 676
Venezuela 570 570 640 640
Other countries 6,440 6,680 7,500 7,670
World total (rounded) 24,000 23,400 25,800 26,200

World Resources: Domestic aluminum requirements cannot be met by domestic bauxite resources. Potential
domestic nonbauxitic aluminum resources are abundant and could meet domestic aluminum demand. However, no
processes for using these resources have been proven economically competitive with those now used for bauxite. The
world reserve base for bauxite is sufficient to meet world demand for metal well into the 21st century.

Substitutes: Copper can replace aluminum in electrical applications; magnesium, titanium, and steel can substitute for
aluminum in structural and ground transportation uses. Composites, wood, and steel can substitute for aluminum in
construction. Glass, plastics, paper, and steel can substitute for aluminum in packaging.

°Estimated. — Zero.

!See also Bauxite and Alumina.

2Less than % unit.

SDomestic primary metal production + recovery from old aluminum scrap + net import reliance.
“Includes aluminum alloy.

SDefined as imports - exports + adjustments for Government and industry stock changes.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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ANTIMONY
(Data in metric tons of antimony content, unless otherwise noted)

Domestic Production and Use: One silver mine in Idaho produced antimony as a byproduct for the first 2 months of
2001 before it shut down, and an additional very small amount of antimony was recovered as a byproduct of the
smelting of lead and silver-copper ores. Primary antimony metal and oxide was produced by four companies at
processing plants that used foreign feedstock and a small amount of domestic feed material. Single plants were in
Idaho, Montana, New Jersey, and Texas. The estimated value of primary antimony metal and oxide produced in 2001
was $55 million. Secondary antimony was recovered, mostly in alloy form, at lead smelters; its value, based on the
price of antimony metal, was about $3 million. The estimated distribution of antimony uses was as follows: flame
retardants, 55%; transportation, including batteries, 18%; chemicals, 10%; ceramics and glass, 7%; and other, 10%.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production:
Mine (recoverable antimony)* 356 498 450 w 300
Smelter:
Primary 26,400 24,000 23,800 20,900 18,000
Secondary 7,550 7,710 8,220 7,920 7,500
Imports for consumption 39,300 34,600 36,800 37,600 39,000
Exports of metal, alloys, oxide,
and waste and scrap? 3,880 4,170 3,190 1,080 1,500
Shipments from Government stockpile 2,930 4,160 5,790 4,536 4,500
Consumption, apparent® 46,600 42,700 36,500 49,376 49,800
Price, metal, average, cents per pound* 98 72 63 66 65
Stocks, yearend 10,800 10,600 10,900 10,300 10,300
Employment, plant, number® 100 80 75 70 70
Net import reliance® as a percentage of
apparent consumption 83 81 82 84 86

Recycling: Traditionally, the bulk of secondary antimony has been recovered as antimonial lead, most of which was
generated and then also consumed by the battery industry. However, changing trends in this industry in recent years
have caused lesser amounts of secondary antimony to be produced.

Import Sources (1997-2000): Metal: China, 87%; Mexico, 6%; Hong Kong, 4%; Kyrgyzstan, 2%; and other, 1%.
Ore and concentrate: China, 32%; Australia, 29%; Mexico, 22%; Austria, 4%; Russia, 3%; and other, 10%. Oxide:
China, 44%; Mexico, 15%; South Africa, 13%; Belgium, 11%; Bolivia, 9%; and other, 8%. Total: China, 32%; Mexico,
15%; South Africa, 13%; Belgium, 11%; Bolivia, 9%; and other, 20%.

Tariff: Iltem Number Normal Trade Relations
12/31/01
Ore and concentrates 2617.10.0000 Free.
Antimony and articles thereof, 8110.00.0000 Free.
including waste and scrap
Antimony oxide 2825.80.0000 Free.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: Government stockpile sales of antimony continued for the ninth year, after being resumed in
1993 for the first time since 1988. Public Law 103-160 provided authorization for the sales. During the year, the
Defense Logistics Agency (DLA) held monthly sales for antimony using a negotiated bid process. The DLA announced
that its Annual Materials Plan for fiscal year 2002 permitted the disposal of up to 5,000 tons of antimony, the same
amount allotted in 2001. Antimony was stockpiled in eight DLA depots, with the largest inventories stored in New Haven,
IN, and Somerville, NJ.

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Antimony 4,716 2,691 4,716 4,536 4,622

Prepared by James F. Carlin, Jr. [(703) 648-4985, jcarlin@usgs.gov, fax: (703) 648-7757]
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ANTIMONY

Events, Trends, and Issues: In 2001, antimony production from domestic source materials was derived mainly from
the recycling of lead-acid batteries. Recycling plus U.S. mine output supplied only a minor portion of estimated
domestic demand. The only domestic mine that produced antimony shut down in Idaho at the end of February.

The price of antimony metal continued to decline during the first half of 2001. Prices started the year at $0.68 to $0.73
per pound and ended the first half at $0.62 to $0.66 per pound. By the end of August, the price had slipped to $0.58 to
$0.62 per pound. Industry observers attributed the price decline to a continued world oversupply situation, aggravated
by growing exports from China.

Environmental and ecological problems associated with the treatment of antimony raw materials were minimal, because
all domestic processors of raw materials now avoid sulfide-containing materials.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves’ Reserve base’
2000 2001°

United States w 300 80,000 90,000
Bolivia 2,800 3,000 310,000 320,000
China 100,000 95,000 900,000 1,900,000
Kyrgyzstan 200 200 120,000 150,000
Russia 5,000 3,000 350,000 370,000
South Africa 5,000 5,000 240,000 250,000
Tajikistan 2,000 2,000 50,000 60,000
Other countries 83,000 6,000 25,000 75,000
World total (may be rounded) 118,000 115,000 2,100,000 3,200,000

World Resources: U.S. resources are mainly in Alaska, Idaho, Montana, and Nevada. Principal identified world
resources are in Bolivia, China, Mexico, Russia, and South Africa. Additional antimony resources may occur in
Mississippi Valley-type lead deposits in the Eastern United States.

Substitutes: Compounds of chromium, tin, titanium, zinc, and zirconium substitute for antimony chemicals in paint,
pigments, and enamels. Combinations of cadmium, calcium, copper, selenium, strontium, sulfur, and tin can be used
as substitutes for hardening lead. Selected organic compounds and hydrated aluminum oxide are widely accepted
substitutes as flame-retardants.

*Estimated. W Withheld to avoid disclosing company proprietary data.

'Data for 1997-2000 from the United States Securities and Exchange Commission 10-K report.
2Gross weight.

*Domestic mine production + secondary production from old scrap + net import reliance.

“New York dealer price for 99.5% to 99.6% metal, c.i.f. U.S. ports.

*Defined as imports - exports + adjustments for Government and industry stock changes.

5See Appendix B for definitions.

’See Appendix C for definitions.

8Includes U.S. production.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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ARSENIC
(Data in metric tons of arsenic content, unless otherwise noted)

Domestic Production and Use: Because arsenic is not recovered from domestic ores, all arsenic metal and
compounds consumed in the United States are imported. More than 95% of the arsenic consumed was in compound
form, principally arsenic trioxide, which was subsequently converted to arsenic acid. Production of chromated copper
arsenate (CCA), a wood preservative, accounted for more than 90% of the domestic consumption of arsenic trioxide;
CCA was manufactured primarily by three companies. Arsenic metal was consumed in the manufacture of nonferrous
alloys, principally lead alloys for use in lead-acid batteries. About 30 tons per year of high-purity arsenic was estimated
to have been used in the manufacture of semiconductor material. The value of arsenic metal and compounds
consumed domestically in 2001 was estimated to be nearly $20 million.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production — — — — —
Imports for consumption:
Metal 909 997 1,300 830 1,200
Compounds 22,800 29,300 22,100 23,600 24,000
Exports, metal 61 177 1,350 41 60
Estimated consumption® 23,700 30,100 22,000 24,000 25,000
Value, cents per pound, average:?
Metal (China) 32 57 59 51 50
Trioxide (Mexico) 31 32 29 32 31
Net import reliance® as a percentage of
apparent consumption 100 100 100 100 100

Recycling: Arsenic was not recovered from consumer end-product scrap. However, process water and contaminated
runoff collected at wood treatment plants were reused in pressure treatment, and gallium arsenide scrap from the
manufacture of semiconductor devices was reprocessed for gallium and arsenic recovery. Domestically, no arsenic
was recovered from arsenical residues and dusts at nonferrous smelters, although some of these materials are
processed for recovery of other metals.

Import Sources (1997-2000): Metal: China, 87%; Japan, 6%; Hong Kong, 4%; and other, 3%. Trioxide: China,
52%; Chile, 29%; Mexico, 6%; and other, 13%.

Tariff: Item Number Normal Trade Relations
12/31/01

Metal 2804.80.0000 Free.

Trioxide 2811.29.1000 Free.

Sulfide 2813.90.1000 Free.

Acid* 2811.19.1000 2.3% ad val.

Depletion Allowance: 14% (Domestic and foreign).

Government Stockpile: None.

Prepared by Robert G. Reese, Jr. [(703) 648-4981, rreese@usgs.gov, fax: (703) 648-7757]
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ARSENIC

Events, Trends, and Issues: Wood preservatives are expected to remain the major domestic use for arsenic. As a
result, the demand for arsenic in the United States probably will continue to correlate closely with demand for new
housing and growth in the renovation or replacement of existing structures using pressure-treated lumber. In general,
the demand for arsenic-based wood preservatives appears positive, barring greater acceptance of alternative
preservatives or adverse regulatory activity.

Because of the toxicity of arsenic and its compounds, environmental regulation is expected to become increasingly
stringent. This probably will adversely affect the demand for arsenic in the long term but will have only minor impacts in
the near term. Mitigating the pollution effects and potential health hazards of naturally occurring and anthropogenic
arsenic will continue as important research and regulatory areas. During 2001, the U.S. Environmental Protection
Agency reviewed a proposed new standard for the amount of arsenic permissible in drinking water. If adopted, the new
standard would reduce allowable arsenic in drinking water from the current standard of less than 50 micrograms per
liter to perhaps as low as 10 micrograms per liter.

World Production, Reserves, and Reserve Base:

Production Reserves and reserve base®
(Arsenic trioxide) (Arsenic content)
2000 2001°¢
Belgium 1,500 1,500
Chile 8,200 8,000 World reserves and reserve
China 16,000 16,000 base are thought to be about
France 1,000 1,000 20 and 30 times, respectively,
Kazakhstan 1,500 2,000 annual world production. The
Mexico 2,400 2,600 reserve base for the United States
Russia 1,500 1,500 is estimated to be 80,000 tons.
Other countries 1,800 2,000
World total (may be rounded) 33,900 35,000

World Resources: World resources of copper and lead contain about 11 million tons of arsenic. Substantial
resources of arsenic occur in copper ores in northern Peru and the Philippines and in copper-gold ores in Chile. In
addition, world gold resources, particularly in Canada, contain substantial resources of arsenic.

Substitutes: Substitutes for arsenic compounds exist in most of its major uses, although arsenic compounds may be
preferred because of lower cost and superior performance. The wood preservatives pentachlorophenol and creosote
may be substituted for CCA when odor and paintability are not problems and where permitted by local regulations.
Ammoniacal copper quaternary, copper azole, copper citrate, and copper dimethyldithiocarbamate are some of the
alternative wood preservatives available which use no arsenic. Nonwood alternatives, such as concrete, steel, or plastic
lumber, may be substituted in some applications for treated wood.

*Estimated. — Zero.

!Estimated to be the same as net imports.

2Calculated from U.S. Census Bureau import data.

Defined as imports - exports + adjustments for Government and industry stock changes.

“Tariff is free for Canada, Israel, Caribbean Basin countries, and designated Beneficiary Andean and developing countries.
5See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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ASBESTOS
(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: One firm in California accounted for 100% of domestic production. Asbestos was
consumed in roofing products, 62%; gaskets, 22%; friction products, 12%; and other, 4%.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production (sales), mine 7 6 7 5 5
Imports for consumption 21 16 16 15 13
Exports* 20 18 22 19 16
Shipments from Government stockpile excesses — 3 5 — —
Consumption, estimated 21 16 16 15 13
Price, average value, dollars per ton? 210 210 210 210 206
Stocks, producer, yearend NA NA NA NA NA
Employment, mine and mill, number 25 25 25 25 20
Net import reliance® as a percentage of

estimated consumption 100 100 100 100 100

Recycling: Insignificant.
Import Sources (1997-2000): Canada, 97%; and other, 3%.

Tariff: Item Number Normal Trade Relations
12/31/01
Asbestos 2524.00.0000 Free.

Depletion Allowance: 22% (Domestic), 10% (Foreign).

Government Stockpile: None

Prepared by Robert L. Virta [(703) 648-7726, rvirta@usgs.gov, fax: (703) 648-7722]
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ASBESTOS

Events, Trends, and Issues: Domestic sales of asbestos remained unchanged from those of 2000. Imports and
exports decreased by 13% and 16%, respectively, from those of 2000, according to the U.S. Census Bureau.
Estimated consumption decreased by 13%. Some reported exports were likely to have been reexports, asbestos-
containing products, or nonasbestos products. Exports of asbestos fiber were estimated to be approximately 5,000
tons. Essentially all the asbestos used in the United States was chrysotile. Canada remained the largest supplier of
asbestos for domestic consumption.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves* Reserve base*
2000 2001°¢

United States 5 5 Moderate Large
Brazil 170 210 Moderate Moderate
Canada 340 340 Large Large
China 260 250 Large Large
Kazakhstan 125 230 Large Large
Russia 750 750 Large Large
South Africa 19 19 Moderate Moderate
Zimbabwe 110 115 Moderate Moderate
Other countries 121 92 Large Large

World total 1,900 1,870 Large Large

World Resources: The world has 200 million tons of identified resources and an additional 45 million tons classified
as hypothetical resources. The U.S. resources are large, but are composed mostly of short fibers.

Substitutes: Numerous materials substitute for asbestos in products. The substitutes include calcium silicate; carbon
fiber; cellulose fiber; ceramic fiber; glass fiber; steel fiber; wollastonite; and several organic fibers, such as aramid,
polyethylene, polypropylene, and polytetrafluoroethylene. Several nonfibrous minerals were considered to be possible
asbestos substitutes for products in which the reinforcement properties of fibers were not required. No single substitute
was as versatile and as cost effective as asbestos.

°Estimated. NA Not available. — Zero.

Probably includes nonasbestos materials and reexports.

2Average price for Group 7 Canadian chrysotile, ex-mine.

Defined as imports - exports + adjustments for Government and industry stock changes. Most domestic production is exported; imports account f
almost all domestic consumption.

“See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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BARITE
(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: Barite sales by domestic producers increased slightly to 400,000 tons in 2001 and
was valued at about $14 million. Sales were from three States, with the preponderance coming from Nevada, followed
by Georgia and Tennessee. In 2001, an estimated 2.9 million tons of ground barite was sold from six States from
domestic production and imports by domestic crushers and grinders. Nearly 95% of the barite sold in the United States
was used as a weighting agent in gas- and oil-well-drilling fluids. Shipments went mostly to the gas drilling industry in
the Gulf of Mexico and onshore in Louisiana and Texas, which had a little less than 70% of gas production in the
conterminous United States. Smaller amounts were used in the Western United States, which had about 20% of gas
production in the conterminous United States, in western Canada, and in Alaska. Industrial end uses for barite include
an additive to cement, rubber, and urethane foam as a weighing material. Barite is also used in automobile paint primer
for metal protection and gloss, “leaded” glass, and as the raw material for barium chemicals. In the metal casting
industry, barite forms part of the mold-release compounds. Barite also has become part of friction products (brake and
clutch pads) for transportation vehicles. Because barite blocks x rays and gamma rays, it is used in cement vessels
that contain radioactive materials, gastrointestinal x-ray “milkshakes,” and the faceplate and funnelglass of cathode-ray
tubes used for television sets and computer monitors to protect against radiation.

Salient Statistics—United States: 1997 1998 1999 2000 2001¢
Sold or used, mine 692 476 434 392 400
Imports for consumption:
Crude barite 2,210 1,850 836 2,070 2,670
Ground barite 31 20 17 16 20
Other 12 13 18 15 10
Exports 22 15 22 36 40
Consumption, apparent* (crude barite) 2,920 2,340 1,280 2,460 2,960
Consumption? (ground and crushed) 2,180 1,890 1,370 2,100 2,600
Price, average value, dollars per ton, mine 22.45 22.70 25.60 25.10 25.00
Employment, mine and mill, number® 380 410 300 330 340
Net import reliance® as a percentage of
apparent consumption 76 80 66 84 87

Recycling: None.
Import Sources (1997-2000): China, 88%:; India, 9%; Canada, 1%; Mexico, 1%; and other, 1%.

Tariff: Item Number Normal Trade Relations
12/31/01

Crude barite 2511.10.5000 $1.25/.

Ground barite 2511.10.1000 Free.

Oxide, hydroxide, and peroxide 2816.30.0000 2% ad val.

Other chlorides 2827.38.0000 4.2% ad val.

Other sulfates 2833.27.0000 0.6% ad val.

Other nitrates 2834.29.5000 3.5% ad val.

Carbonate 2836.60.0000 2.3% ad val.

Depletion Allowance: 14% (Domestic and foreign).

Government Stockpile: None.

Events, Trends, and Issues: Imports for consumption of lower cost foreign barite increased by about 78% compared
with 2000 levels and was about 770% of U.S. production. The major sources of imported barite have high-grade
deposits with relatively low labor costs, and relatively low (per ton-mile) ocean transportation (compared to land
transportation) cost to U.S. Gulf Coast grinding plants. The Nevada miners, crushers, and grinders were competitive in
the California market, the Great Plains, and the Canadian markets and will probably continue to utilize local mines for
several years. The barite mines in Nevada are nearing exhaustion and there has not been much discussion of
replacement reserves. It may be that the producers eventually will choose to import rather than mine. This may be
difficult for the California, Great Plains, and Canadian well drilling markets, in that they will have to pay more for the
barite portion of their mud if barite production in that area disappears.

Prepared by James P. Searls [(703) 648-7724, jsearls@usgs.gov, fax: (703) 648-7722]
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BARITE

Imports of barite totaled about 400,000 tons per 6 months for both halves of 1999, then rose to nearly 1 million tons in
the first and second halves of 2000, and to about 1.2 million tons in the first half of 2001 and 1.4 million tons in the
second half of the year.

Historically, oil drilling has long been a driving force in the demand for barite, but in recent years rising natural gas
prices have become more influential. Natural gas prices rose from $1.79 per million Btu in March 1999 to a peak of
about $8.20 per million Btu in mid-December 2000. Accordingly, the number of gas-directed rigs in the United States
increased from about 360 rigs in March 1999 to about 800 rigs in September 2000, and peaked in the latter half of June
2001 at about 1,065 rigs. As domestic oil discoveries became profitable after 1999, both gas and oil well drill rig counts
increased greatly, leading to increased barite consumption in 2000 and 2001. The ratio of gas-directed rigs to total
U.S. rigs increased from about 60% in January 1998 (with about 640 gas-directed rigs) to 82% in June 2001, with
about 1,035 rigs in a total of 1,270 rigs.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves* Reserve base*
2000 2001°¢

United States 392 400 6,000 60,000
Algeria 50 50 9,000 15,000
Bulgaria 120 120 10,000 20,000
China 3,500 3,800 30,000 150,000
France 75 75 2,000 2,500
Germany 120 120 1,000 1,500
India 550 650 53,000 80,000
Iran 185 190 NA NA
Korea, North 70 70 NA NA
Mexico 127 120 7,000 8,500
Morocco 350 320 10,000 11,000
Russia 60 60 2,000 3,000
Thailand 50 50 9,000 15,000
Turkey 130 120 4,000 20,000
United Kingdom 70 70 100 600
Other countries 350 250 12,000 160,000
World total (rounded) 6,200 6,600 160,000 550,000

World Resources: In the United States, identified resources of barite are estimated to be 150 million tons, and
hypothetical resources include an additional 150 million tons. The world’s barite resources in all categories are about 2
billion tons, but only about 550 million tons are identified.

Substitutes: In the drilling mud market, alternatives to barite include celestite, ilmenite, iron ore, and the synthetic
hematite that is manufactured in Germany. None of these substitutes, however, has had a major impact on the barite
drilling mud industry.

°Estimated. NA Not available.

'Sold or used by domestic mines - exports + imports.

2Domestic and imported crude barite sold or used by domestic grinding establishments.
Defined as imports - exports + adjustments for Government and industry stock changes.
“See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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BAUXITE AND ALUMINA'

(Data in thousand metric dry tons, unless otherwise noted)

Domestic Production and Use: Domestic ore, which for many years has accounted for less than 1% of the U.S.
requirement for bauxite, was mined by one company from surface mines in Alabama and Georgia; virtually all of it was
used in the production of nonmetallurgical products, such as abrasives, chemicals, and refractories. Thus, nearly all
bauxite consumed in the United States was imported; of the total, about 95% was converted to alumina. Also, the United
States imported more than one-half of the alumina it required. Of the total alumina used, about 90% went to primary
aluminum smelters and the remainder went to nonmetallurgical uses. Annual alumina capacity was 6.35 million tons,
with four Bayer refineries in operation at midyear.

Salient Statistics—United States:* 1997 1998 1999 2000 2001¢
Production, bauxite, mine NA NA NA NA NA
Imports of bauxite for consumption® 11,300 11,600 10,400 9,030 9,500
Imports of alumina® 3,830 4,050 3,810 3,820 3,000
Exports of bauxite® 97 108 168 147 100
Exports of alumina* 1,270 1,280 1,230 1,090 1,200
Shipments of bauxite from Government

stockpile excesses® 1,430 3,300 4,180 1,100 200
Consumption, apparent, bauxite and alumina

(in aluminum equivalents)® 4,210 5,000 4,870 3,870 3,200
Price, bauxite, average value U.S. imports (f.a.s.)

dollars per ton 25 23 22 23 24
Stocks, bauxite, industry, yearend® 2,260 1,860 1,440 1,300 1,200
Net import reliance,® bauxite and alumina,

as a percentage of apparent consumption 100 100 100 100 100

Recycling: None.

Import Sources (1997-2000):" Bauxite: Guinea, 40%; Jamaica, 26%; Brazil, 16%; Guyana, 10%; and other, 8%.
Alumina: Australia, 67%; Suriname, 12%; Jamaica, 8%; and other, 13%. Total: Australia, 31%; Guinea, 22%:;
Jamaica, 18%; Brazil, 10%; and other, 19%.

Tariff: Import duties on bauxite and alumina were abolished in 1971 by Public Law 92-151. Only imports from non-
normal-trade-relations nations were dutiable. Countries that supplied commercial quantities of bauxite or alumina to the
United States during the first 8 months of 2001 had normal-trade-relations status.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile:

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Bauxite, metal grade:
Jamaica-type 5,390 2,790 5,390 2,030 1,190
Suriname-type 130 2,090 130 1,020 689
Bauxite, refractory-
grade, calcined 43 7 2 5 —

Prepared by Patricia A. Plunkert [(703) 648-4979, pplunker@usgs.gov, fax: (703) 648-7757]
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BAUXITE AND ALUMINA

Events, Trends, and Issues: World production of bauxite increased slightly from that of 2000. Based on production
data from the International Aluminium Institute, world alumina production increased slightly during the first half of 2001
compared with that for the same period in 2000.

The 2002 fiscal year Annual Materials Plan submitted by the Defense National Stockpile Center proposed the sale of
2.03 million dry metric tons of metallurgical-grade, Jamaica-type bauxite and 5,080 calcined metric tons of refractory-
grade bauxite from the National Defense Stockpile during the period October 1, 2001, to September 30, 2002.°

Spot prices for metallurgical-grade alumina, as published by Metal Bulletin, continued a decline that began in May 2000.
The decline can be attributed to an oversupply of alumina in the world market; the result of weak metal demand and
increased alumina production. The published price range began the year at $165 to $175 per ton. By the end of
August, the price range had declined to $145 to $150 per ton, its lowest level since April 1999.

World Bauxite Mine Production, Reserves, and Reserve Base:

Mine production Reserves'’ Reserve base'’
2000 2001¢

United States NA NA 20,000 40,000
Australia 53,800 53,500 3,800,000 7,400,000
Brazil 14,000 14,000 3,900,000 4,900,000
China 9,000 9,200 720,000 2,000,000
Guinea 15,000 15,000 7,400,000 8,600,000
Guyana 2,400 2,000 700,000 900,000
India 7,370 8,000 770,000 1,400,000
Jamaica 11,100 13,000 2,000,000 2,500,000
Russia 4,200 4,000 200,000 250,000
Suriname 3,610 4,000 580,000 600,000
Venezuela 4,200 4,400 320,000 350,000
Other countries 10,800 10,200 4,100,000 4,700,000
World total (rounded) 135,000 137,000 24,000,000 34,000,000

World Resources: Bauxite resources are estimated to be 55 to 75 billion tons, located in South America (33%), Africa
(27%), Asia (17%), Oceania (13%), and elsewhere (10%). Domestic resources of bauxite are inadequate to meet
long-term demand, but the United States and most other major aluminum-producing countries have essentially
inexhaustible subeconomic resources of aluminum in materials other than bauxite.

Substitutes: Bauxite is the only raw material used in the production of alumina on a commercial scale in the United
States. However, the vast U.S. resources of clay are technically feasible sources of alumina. Other domestic raw
materials, such as anorthosite, alunite, coal wastes, and oil shales, offer additional potential alumina sources. Although
it would require new plants using new technology, alumina from these nonbauxitic materials could satisfy the demand for
primary metal, refractories, aluminum chemicals, and abrasives. Synthetic mullite, produced from kyanite and
sillimanite, substitutes for bauxite-based refractories. Although more costly, silicon carbide and alumina-zirconia
substitute for bauxite-based abrasives.

°Estimated. NA Not available. — Zero.

!See also Aluminum. As a general rule, 4 tons of dried bauxite is required to produce 2 tons of alumina, which, in turn, provides 1 ton of primary
aluminum metal.

2ncludes U.S. Virgin Islands.

®Includes all forms of bauxite, expressed as dry equivalent weights.

‘Calcined equivalent weights.

*The sum of U.S. bauxite production and net import reliance.

%Defined as imports - exports + adjustments for Government and industry stock changes (all in aluminum equivalents). Treated as separate
commodities, the net import reliance equaled 100% for bauxite and 31% for alumina in 2001. For the years 1997-2000, the net import reliance wa
100% for bauxite and ranged from 33% to 37% for alumina.

“Aluminum equivalents.

8See Appendix B for definitions.

‘Defense Logistics Agency, 2001, FY 2002 Annual Materials Plan: Fort Belvoir, VA, Defense Logistics Agency news release, October 1, 2 p.
©see Appendix C for definitions.
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BERYLLIUM
(Data in metric tons of beryllium content, unless otherwise noted)

Domestic Production and Use: A company in Utah mined bertrandite ore and recovered beryllium hydroxide from
this ore and from imported beryl. The beryllium hydroxide was shipped to a plant in Ohio, where it was converted into
beryllium metal, alloys, and oxide. Beryllium consumption of 295 tons was valued at about $104 million, based on the
quoted producer price for beryllium-copper master alloy. The use of beryllium (as an alloy, metal, and oxide) in
electronic and electrical components and aerospace and defense applications accounted for an estimated 80% of total
consumption.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production, mine shipments 231 243 200 180 180
Imports for consumption, ore and metal 20 50 20 20 50
Exports, metal 40 60 40 35 40
Government stockpile releases®* 76 57 145 220 65
Consumption:
Apparent 316 320 385 300 295
Reported, ore 259 270 260 240 240
Price, dollars (yearend):
Domestic, metal, vacuum-cast ingot, per pound 327 327 327 421 338
Domestic, metal, powder blend, per pound 385 385 385 492 375
Domestic, beryllium-copper master alloy,
per pound of contained beryllium 160 160 160 160 160
Domestic, beryllium oxide, powder, per pound 77 77 77 100 100
Stocks, consumer, yearend 110 80 20 115 75
Employment, number:
Mine, full-time equivalent employees® 25 NA NA NA NA
Primary refineries® 400 NA NA NA NA
Net import reliance? as a percentage
of apparent consumption 27 24 48 37 39

Recycling: Quantities of new scrap generated in the processing of beryllium-copper alloys and quantities of obsolete
military equipment containing metallic beryllium were recycled. Data on beryllium recycled in this manner are not
available.

Import Sources (1997-2000): Ore, metal, scrap, and master alloy: Russia, 21%; Canada, 18%; Germany, 12%;
Kazakhstan, 12%; and other, 37%.

Tariff: Item Number Normal Trade Relations
12/31/01

Beryllium ores and concentrates 2617.90.0030 Free.
Beryllium oxide or hydroxide 2825.90.1000 3.7% ad val.
Beryllium-copper master alloy 7405.00.6030 Free.
Beryllium unwrought:

Waste and scrap 8112.11.3000 Free.

Other 8112.11.6000 8.5% ad val.
Beryllium, wrought 8112.19.0000 5.5% ad val.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile:

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Beryl ore (11% BeO) 281 33 281 145 —
Beryllium-copper master alloy 41 16 41 80 51
Beryllium metal 298 34 252 36 23

Prepared by Larry D. Cunningham [(703) 648-4977, Icunning@usgs.gov, fax: (703) 648-7757]
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BERYLLIUM

Events, Trends, and Issues: For the first one-half year, sales of alloy products (strip and bulk) were unchanged
compared with those of the previous year. However, sales of strip products (the larger of the two lines) decreased in
the second quarter, owing to a slow-down in the telecommunications and computer markets. Imports for consumption
of beryllium ore, metal, and alloys increased; Brazil and Russia were the leading suppliers. Metal exports were up, with
Canada, Chile, France, Japan, and the Netherlands the major recipients of the materials.

For fiscal year 2001, ending September 30, 2001, the Defense National Stockpile Center (DNSC) sold about 1,260 tons
of beryllium-copper master alloy (BCMA) (about 51 tons of beryllium content) valued at about $7.62 million and about 23
tons of beryllium metal valued at about $3.62 million from the National Defense Stockpile. There were no sales of beryl
ore in fiscal year 2001. The DNSC also proposed maximum disposal limits in fiscal year 2002 of about 3,630 tons of
beryl ore (about 145 tons of beryllium content), about 2,000 tons of BCMA (about 80 tons of beryllium content), and
about 36 tons of beryllium metal.

Because of the toxic nature of beryllium, the industry must maintain careful control over the quantity of beryllium dust
and fumes in the workplace. The U.S. Environmental Protection Agency issues standards for certain hazardous air
pollutants, including beryllium, under the Clean Air Act, and the Occupational Safety and Health Administration issues
standards for airborne beryllium particles. To comply with these standards, plants are required to install and maintain
pollution-control equipment. In beryllium-processing plants, harmful effects are prevented by maintaining clean
workplaces; requiring the use of safety equipment, such as personal respirators; collecting dust, fumes, and mists at the
source of deposition in dust collectors; establishing medical programs; and implementing other procedures to provide
safe working conditions.

World Mine Production, Reserves, and Reserve Base:

Mine production® Reserves and reserve base*
2000 2001

United States 180 180 The United States has very little beryl that can be
China 55 55 economically handsorted from pegmatite deposits.
Kazakhstan 4 4 The Spor Mountain area, Utah, an epithermal
Russia 40 40 deposit, contains a large reserve base of bertrandite,
Other countries 2 2 which was being mined. Proven bertrandite

World total (rounded) 280 280 reserves in Utah total about 18,000 tons of beryllium.

The world reserves and reserve base are not
sufficiently well delineated to report consistent
figures for all countries.

World Resources: World resources of beryllium have been estimated to be more than 80,000 tons (contained mostly
in known nonpegmatite deposits). About 65% of the beryllium resources is concentrated in the United States; the Spor
Mountain and Gold Hill areas in Utah and the Seward Peninsula area in Alaska account for most of the total.

Substitutes: Although the cost of beryllium is high compared with that of other materials, it is used in applications in
which its properties are crucial. Graphite, steel, and titanium may be substituted for beryllium metal in some
applications, and phosphor bronze may be substituted for beryllium-copper alloys, but these substitutions can result in
substantial loss in performance. In some applications, aluminum nitride may be substituted for beryllium oxide.

°Estimated. NA Not available. — Zero.

INet quantity (uncommitted inventory).

2Defined as imports - exports + adjustments for Government and industry stock changes.
3See Appendix B for definitions.

“See Appendix C for definitions.
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BISMUTH

(Data in metric tons of bismuth content, unless otherwise noted)

Domestic Production and Use: There is no domestic refinery production of primary bismuth. One refinery in
Nebraska formerly produced bismuth as a byproduct of lead refining, but bismuth operations there ceased on June 30,
1997. Bismuth is contained in some domestically mined lead ores, but no byproduct bismuth was produced. Forty-four
companies, mostly in the eastern United States, accounted for an estimated three-fourths of the bismuth consumed in
2001. The value of bismuth consumed was estimated at more than $18 million. About 42% of the bismuth was used in
fusible alloys, solders, and cartridges; 37% in pharmaceuticals and chemicals; 19% in metallurgical additives; and 2%
in other uses.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production, refinery W — — — —
Imports for consumption, metal 2,170 2,720 2,110 2,410 2,500
Exports, metal, alloys, scrap 206 245 257 491 600
Shipments from Government stockpile excesses 229 — — — —
Consumption, reported 1,530 1,990 2,050 2,130 2,200
Price, average, domestic dealer, dollars per pound 3.50 3.60 3.85 3.70 3.80
Stocks, yearend, consumer 213 175 121 118 115
Employment, refinery, number of workers' €30 — — — —
Net import reliance? as a percentage of

apparent consumption W €95 €95 €95 95

Recycling: Bismuth was recovered from fusible alloy scrap, but contributes less than 5% of the U.S. supply.

Import Sources (1997-2000): Belgium, 32%; Mexico, 23%,; United Kingdom, 18%; China, 16%; and other, 11%.

Tariff: Item Number Normal Trade Relations
12/31/01
Articles thereof, including waste and scrap 8106.00.0000 Free.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: The final 85 tons of bismuth in the National Defense Stockpile was sold on November 4, 1997.

Prepared by Robert D. Brown, Jr. [(703) 648-4984, rdbrown@usgs.gov, fax: (703) 648-7757]
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BISMUTH

Events, Trends, and Issues: Bismuth was used in several applications designed to provide nontoxic substitutes for
lead. The Safe Drinking Water Act Amendment of 1996 required that all new and repaired fixtures and pipes for
potable water be lead-free after August 1998. Bismuth use in water meters was one particular application that
increased. Other major areas of development included bismuth shot for waterfowl hunting, bismuth-containing solders,
and lubricating greases, especially extreme pressure lubricants. The use of new zinc-bismuth alloys in galvanizing to
achieve better processing continued to grow. Bismuth was also used in ceramic glazes, crystal ware, and pigments. A
bismuth-strontium-calcium-copper-oxide superconducting ceramic was installed as a major part of the electric power
transmission infrastructure in Detroit. Denmark and Spain banned the use of lead in certain applications; bismuth could
substitute in these cases.

World lead mine production and world primary lead refinery production has not increased significantly in recent years,
limiting the amount of bismuth that can be produced as a lead byproduct. But bismuth was also recovered from some
copper ores and from tungsten ores, especially in Asia. World mine production of bismuth was steady, and world
refinery production increased in 2001. The domestic price decreased from $4.00 per pound to $3.85 per pound in
January but increased to $4.15 per pound by the end of the first quarter. The price decreased to $3.75 per pound
during the second quarter, and it stabilized at about $3.70 per pound for the remainder of the year. The average price
for the year increased, but it did not reach the $4.00-per-pound level.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves® Reserve base®
2000 2001°¢

United States — — 9,000 14,000
Australia — — 18,000 27,000
Bolivia 740 750 10,000 20,000
Canada 202 225 5,000 30,000
China 2,500 2,450 200,000 470,000
Japan 155 155 9,000 18,000
Kazakhstan 130 130 5,000 10,000
Mexico 1,000 1,000 10,000 20,000
Peru 1,000 950 11,000 42,000
Other countries 150 150 15,000 35,000
World total (may be rounded) 5,880 5,810 290,000 690,000

World Resources: World reserves of bismuth are usually associated with lead deposits, except in China, North Korea,
and Vietnam, where economically recoverable bismuth is found with tungsten ores and some copper ores, and in
Australia, where it is found with copper-gold ores. Bismuth minerals rarely occur in sufficient quantities to be mined as
principal products, except in Bolivia and China. Bismuth is potentially recoverable as a byproduct of the processing of
molybdenum and non-Asian tungsten ores, although extraction of bismuth from these ores usually is not economic.

Substitutes: Antibiotics, magnesia, and alumina can replace bismuth in pharmaceutical applications. Titanium
dioxide-coated mica flakes and fish scale extracts are substitutes in pigment uses. Indium can replace bismuth in low-
temperature solders. Resins can replace bismuth alloy jigs used for holding metal shapes during machining.
Glycerine-filled glass bulbs can replace bismuth alloys as a triggering device for fire sprinklers. Selenium, tellurium,
and lead could replace bismuth in free-machining alloys.

*Estimated. W Withheld to avoid disclosing company proprietary data. — Zero.

Data for first 6 months of 1997, until shutdown of only domestic refiner.

2Defined as imports - exports + adjustments for Government and industry stock changes.
3See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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BORON
(Data in thousand metric tons of boric oxide (B,0O5), unless otherwise noted)

Domestic Production and Use: The estimated value of boric oxide contained in minerals and compounds produced in
2001 was $557 million. Domestic production of boron minerals, primarily as sodium borates, by four companies was
centered in southern California. The largest producer operated an open-pit tincal and kernite mine and associated
compound plants. A second firm, using Searles Lake brines as raw material, accounted for the majority of the
remaining output. A third company continued to process small amounts of calcium and calcium sodium borates. A
fourth company used an in-situ process. Principal consuming firms were in the North Central United States and the
Eastern United States. The reported distribution pattern for boron compounds consumed in the United States in 2000
was as follows: glass products, 75%; soaps and detergents, 7%; agriculture, 4%; fire retardants, 4%; and other, 10%.

Salient Statistics—United States: 1997 1998 1999 2000 2001°¢
Production® 604 587 618 546 650
Imports for consumption, gross weight:
Borax 54 14 8 1 1
Boric acid 26 23 30 39 40
Colemanite 44 a7 42 26 40
Ulexite 157 170 178 127 130
Exports, gross weight:
Boric acid 92 106 107 119 100
Refined sodium borates 473 453 370 413 400
Consumption:
Apparent 483 412 534 356 482
Reported 403 NA 416 360 NA
Price, dollars per ton, granulated pentahydrate
borax in bulk, carload, works® 340 340 376 376 376
Stocks, yearend?® NA NA NA NA NA
Employment, number 900 900 900 1,300 1,300
Net import reliance* as a percentage of
apparent consumption E E E E E

Recycling: Insignificant.

Import Sources (1997-2000): Boric acid: Chile, 37%; Turkey, 32%; Bolivia, 15%; Italy, 8%; Peru, 5%; and other, 3%.

Tariff: Item Number Normal Trade Relations
12/31/01
Borates:
Refined borax:
Anhydrous 2840.11.0000 0.3% ad val.
Other 2840.19.0000 0.1% ad val.
Other 2840.20.0000 3.7% ad val.
Perborates:
Sodium 2840.30.0010 3.7% ad val.
Other 2840.30.0050 3.7% ad val.
Boric acids 2810.00.0000 1.5% ad val.
Natural borates:
Sodium 2528.10.0000 Free.
Other:
Calcium 2528.90.0010 Free.
Other 2528.90.0050 Free.

Depletion Allowance: Borax, 14% (Domestic and foreign).

Government Stockpile: None.

Prepared by Phyllis A. Lyday [(703) 648-7713, plyday@usgs.gov, fax: (703) 649-7722]
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BORON
Events, Trends, and Issues: The United States was the world's largest producer of boron compounds during 2001

and exported about one-half of domestic production. All production was from California. Exported materials competed
with borax, boric acid, colemanite, and ulexite primarily from Turkey, the largest producer of boron ore in the world.

The largest domestic producer continued mining and processing ore at its open pit mine. The production of boron,
sodium bicarbonate, and sodium sulfate production from underground brines in California continued, but the company
involved planned to sell its assets. The domestic underground and insitu operations also continued production during
the year.

A Canadian company continued plans to develop a borate project in Yugoslavia. Material from the Piskanja property
was being evaluated for grade, purity, and composition.

The Russian boric acid plant at Dalnegorsk was being transferred to a company that is 66% owned by the State. A
$5.5 million line of credit was allocated until 2008 to pay off wage arrears and clear outstanding debts. In 2000, boric
acid production decreased 25% to 70,000 tons per year because of downtime from September to December.
Production returned to capacity at 17,000 tons for January and February 2001.

A subsidiary of Turkey’s largest mining company was building a boric acid plant at Emet that will produce 100,000 tons
per year by 2003. Production at the Bandirma plant was planned to be increased from 45,000 tons per year to 60,000
tons per year by 2002. Turkey is building a 274,000-ton-per-year pyrite-burning sulfuric acid plant at Bandirma to
supply the acid for boric acid plants at Bandirma and Emet.

World Production, Reserves, and Reserve Base:®

Production—all forms Reserves® Reserve base®

2000 2001¢
United States 1,070 1,300 40,000 80,000
Argentina 360 360 2,000 9,000
Bolivia 35 35 4,000 19,000
Chile 340 340 8,000 41,000
China 105 110 27,000 36,000
Iran 4 4 1,000 1,000
Kazakhstan 30 30 14,000 15,000
Peru 30 9 4,000 22,000
Russia 1,000 1,000 40,000 100,000
Turkey 1,400 1,400 30,000 150,000
World total (rounded) 4,370 4,600 170,000 470,000

World Resources: Large domestic reserves of boron materials occur in California, chiefly in sediments and their
contained brines. Extensive resources also occur in Turkey. Small deposits are being mined in South America. At
current levels of consumption, world resources are adequate for the foreseeable future.

Substitutes: Substitution for boron materials is possible in such applications as soaps, detergents, enamel, and
insulation. In soaps, sodium and potassium salts of fatty acids are the usual cleaning and emulsion agents. Borates in
detergents can be replaced by chlorine bleach or enzymes. Some enamels use other glass-producing substances,
such as phosphates. Insulation substitutes include cellulose, foams, and mineral wools.

°Estimated. E Net exporter. NA Not available.

Minerals and compounds sold or used by producers; includes both actual mine production and marketable products.
2Chemical Market Reporter.

3Stocks data are not available and are assumed to be zero for net import reliance and apparent consumption calculations.
‘Defined as imports - exports + adjustments for Government and industry stock changes.

*Gross weight of ore in thousand metric tons.

5See Appendix C for definitions.
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BROMINE

(Data in thousand metric tons of bromine content, unless otherwise noted)

Domestic Production and Use: The quantity of bromine sold or used in the United States from four companies
operating in Arkansas and Michigan accounted for 100% of elemental bromine production, which was valued at an
estimated $185 million. Arkansas, with six plants, continued to be the Nation’s leading bromine producer, and bromine
was the leading mineral commodity in terms of value produced in the State.

Three bromine companies accounted for 64% of world production. Two of these companies are located in the United
States and accounted for about 94% of U.S. production.

The Surface Transportation Board proposed new merging and consolidation regulations for railroads, which are
important carriers for bromine shippers. The chemical industry, which includes bromine, is the second largest
customer of railroads. The industry had competitive, financial, and service concerns regarding the proposed
regulations.

Bromine was used in fire retardants (40%), drilling fluids (24%), brominated pesticides (12%), water-treatment
chemicals (7%), and other products, including photographic chemicals and rubber additives (17%). Other products
included intermediate chemicals for the manufacture of products and bromide solutions used alone or in combination
with other chemicals.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production* 247 230 239 228 204
Imports for consumption, elemental

bromine and compounds? 11 10 10 20 20
Exports, elemental bromine and compounds 14 12 10 10 10
Consumption, apparent® 244 235 238 238 214
Price, cents per kilogram, bulk, purified bromine 80.2 70.0 87.0 90.0 67.0
Employment, number 1,700 1,700 1,700 1,700 1,700
Net import reliance* as a percentage

of apparent consumption E — E 4 5

Recycling: Approximately 35% of U.S. bromine production was converted to byproduct sodium bromide solutions,
which were recycled to obtain elemental bromine. This recycled bromine is not included in the virgin bromine
production reported by the companies.

Import Sources (1997-2000): Israel, 89%; United Kingdom, 6%; Belgium, 2%; Netherlands, 2%; and other, 1%.

Tariff: Item Number Normal Trade Relations
- 12/31/01
Bromine 2801.30.2000 5.5% ad val.
Bromides and bromide oxides 2827.59.5000 3.6% ad val.
Bromochloromethane 2903.49.1000 Free.
Ammonium, calcium, or zinc bromide 2827.59.2500 Free.
Decabromodiphenyl and

octabromodiphenyl oxide 2909.30.0700 9.8% ad val.
Ethylene dibromide 2903.30.0500 5.4% ad val.
Hydrobromic acid 2811.19.3000 Free.
Potassium bromate 2829.90.0500 Free.
Potassium or sodium bromide 2827.51.0000 Free.
Sodium bromate 2829.90.2500 Free.
Tetrabromobisphenol A 2908.10.2500 0.4¢/kg + 9.7% ad val.
Vinyl bromide, methylene dibromide 2903.30.1520 Free.

Depletion Allowance: Brine wells, 5% (Domestic and foreign).

Government Stockpile: None.

Prepared by Phyllis A. Lyday [(703) 648-7713, plyday@usgs.gov, fax: (703) 648-7722]
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BROMINE

Events, Trends, and Issues: A U.S. company’s subsidiary signed a joint-venture agreement with a Jordanian
company to build a bromine complex at Safi, Jordan. Construction, which began in 2000 and was expected to be
completed by 2002, included a 50,000-ton-per-year bromine plant. Downturns in the economy, especially in electrical
products such as computers and telecommunication equipment, led to a reduction in the demand for brominated fire
retardants. Fire retardants accounted for approximately 40% of all plastic additives consumed in North America.
Brominated fire retardants are competitive in terms of cost and performance in these electrical applications.

A French company began investing about $12.8 million in a speciality brominated derivatives plant in Port-de-Bouc,
France. The bromine will be supplied from the company’s Port-de-Bouc plant that produces 12,000 tons per year of
elemental bromine. Production is destined for the pharmaceutical industry.

Israel was the second largest producer of bromine in the world and the largest producer of elemental bromine.
Approximately 90% of production was for export, accounting for about 80% of international trade in bromine and
bromine compounds to more than 100 countries. The purchase of the remaining public shareholding of three
subsidiaries, including bromine operations, was completed by the major chemical company in Israel. Exports are used
to produce bromine compounds at a plant in the Netherlands.

Under the Montreal Protocol, the global phase out of methyl bromide as a crop pesticide will occur during 2001-05 in
the United States. Imports of crops grown and treated with methyl bromide in Mexico are expected to continue,
however, because Mexico is not required to phase out methyl bromide until 2015.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves®  Reserve base®
2000 2001°¢

United States® 228 204 11,000 11,000
Azerbaijan 2.0 2.0 300 300
China 45.0 45.0 NA NA
France 2.0 2.0 1,600 1,600
India 1.5 1.5 ©) ©)
Israel 185 200 @) @)
ltaly 0.3 0.3 ®) ®)
Japan 20.0 20.0 ® ®
Spain 0.1 0.1 1,400 1,400
Turkmenistan 0.15 0.15 700 700
Ukraine 3.0 3.0 400 400
United Kingdom 55.0 35.0 ®) ®)
World total (rounded) 542 513 NA NA

World Resources: Resources of bromine are virtually unlimited. The Dead Sea in the Middle East is estimated to
contain 1 billion tons of bromine. Seawater contains about 65 parts per million of bromine or an estimated 100 trillion
tons. The bromine content of underground water in Poland has been estimated at 36 million tons.

Substitutes: Chlorine and iodine may be substituted for bromine in a few chemical reactions and for sanitation
purposes. Aniline and some of its derivatives, methanol, ethanol, and gasoline-grade tertiary butyl alcohol, are effective
non lead substitutes for ethylene dibromide and lead in gasoline in some cars. There are no comparable substitutes for
bromine in various oil and gas well completion and packer applications. Alumina, magnesium hydroxide, organic
chlorine compounds, and phosphorous compounds can be substituted for bromine as fire retardants in some uses.

®Estimated. E Net exporter. NA Not available. — Zero.

Sold or used by U.S. producers.

2Imports calculated from items shown in Tariff section.

®Includes recycled product.

“Defined as imports - exports + adjustments for Government and industry stock changes.
*See Appendix C for definitions.

SFrom waste bitterns associated with solar salt.

“From the Dead Sea. See World Resources section.

8From seawater. See World Resources section.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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CADMIUM
(Data in metric tons of cadmium content, unless otherwise noted)

Domestic Production and Use: Primary cadmium metal in the United States is produced by two companies, one in
lllinois and one in Tennessee, as a byproduct of smelting and refining zinc metal from sulfide ore concentrates.
Secondary cadmium is recovered from spent nickel-cadmium (Ni-Cd) batteries by one Pennsylvania company. Based
on the average New York dealer price, the combined output of primary and secondary metal was valued at about
$249,000 in 2001. Consumption of cadmium during the past 3 years declined by about 50% in response to
environmental concerns. About 75% of total apparent consumption was for batteries. The remaining 25% was
distributed as follows: pigments, 12%; coatings and plating, 8%; stabilizers for plastics, 4%; and nonferrous alloys and
other, 1%.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production, refinery* 2,060 1,240 1,190 1,890 1,400
Imports for consumption, metal 790 514 294 425 170
Exports of metal, alloys, and scrap 554 180 20 312 280
Shipments from Government stockpile excesses 161 190 550 319 250
Consumption, apparent 2,510 2,100 1,850 2,010 1,440
Price, metal, dollars per pound? 0.51 0.28 0.14 0.16 0.15
Stocks, yearend, producer and distributor 1,060 729 893 1,200 1,300
Employment, smelter and refinery NA NA NA NA NA
Net import reliance® as a percentage of

apparent consumption 19 38 9 6 3

Recycling: To date, cadmium recycling has been practical only for Ni-Cd batteries, some alloys, and dust from electric
arc furnaces (EAF). The exact amount of recycled cadmium is unknown. In 2001, the U.S. steel industry generated
more than 0.6 million tons of EAF dust, typically containing 0.003% to 0.07% cadmium. In 2001, 13 States had laws
regulating battery labeling and removability, and 8 States had take-back requirements for Ni-Cd batteries.

Import Sources (1997-2000): Metal: Canada, 49%; Australia, 20%; Belgium, 16%; Germany, 6%; and other, 9%.

Tariff: Item Number Normal Trade Relations*
12/31/01
Cadmium sulfide 2830.30.0000 3.1% ad val.
Pigments and preparations based
on cadmium compounds 3206.30.0000 3.1% ad val.
Unwrought cadmium; waste and
scrap; powders 8107.10.0000 Free.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile:

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Cadmium 800 — 800 544 115

Prepared by Jozef Plachy [(703) 648-4982, jplachy@usgs.gov, fax: (703) 648-7757]
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Events, Trends, and Issues: During the past decade, regulatory pressure to reduce or even eliminate the use of
cadmium has gained momentum in many developed countries. In the United States, Federal and State agencies
regulate cadmium content in the environment. To help unify different standards, the U.S. Environmental Protection
Agency created a list of persistent and bioaccumulative toxic pollutants. Cadmium is one of eleven metals on the list,
and it is targeted for a 50% reduction by 2005. The International Cadmium Association objected to the rating used for
creating the list because no distinction was made between various cadmium compounds and cadmium metal. The
European Commission issued a new proposal to ban all Ni-Cd batteries containing more than 0.002% cadmium
beginning on January 1, 2008, and to increase the collection rate for all spent industrial and automotive batteries to
95% by weight by December 31, 2003.

World Refinery Production, Reserves, and Reserve Base:

Refinery production Reserves®  Reserve base®

2000 2001°
United States 1,890 1,400 90,000 270,000
Australia 552 650 110,000 300,000
Belgium 1,400 1,400 — —
Canada 1,390 1,150 55,000 150,000
China 2,200 2,200 13,000 35,000
Germany 1,000 800 6,000 8,000
Japan 2,472 2,500 10,000 15,000
Kazakhstan 1,060 1,100 25,000 40,000
Mexico 1,350 1,400 35,000 40,000
Russia 925 900 16,000 30,000
Other countries 5,460 5,200 240,000 310,000
World total (may be rounded) 19,700 18,700 600,000 1,200,000

World Resources: Estimated world resources of cadmium were about 6 million tons based on zinc resources
containing about 0.3% cadmium. The zinc-bearing coals of the central United States, and Carboniferous-age coals of
other countries, also contain large subeconomic resources of cadmium.

Substitutes: Ni-Cd batteries are being replaced in some applications with lithium-ion and nickel-metal hydride
batteries. However, the higher cost of these substitutes restricts their use. Except where the surface characteristics of
the coating are critical (e.g., fasteners for aircraft), coatings of zinc or vapor-deposited aluminum can substitute for
cadmium in plating applications. Cerium sulfide is used as a replacement for cadmium pigments, mostly for plastics.

°Estimated. NA Not available. — Zero.

Primary and secondary metal.

2Average New York dealer price for 99.95% purity in 5-short-ton lots. Source: Platts Metals Week.
Defined as imports - exports + adjustments for Government and industry stock changes.

“No tariff for Canada and Mexico for items shown.

*See Appendix B for definitions.

5See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002



42
CEMENT

(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: In 2001, about 85 million tons of portland cement and 4 million tons of masonry
cement were produced at a total of 116 plants in 37 States, by 1 State agency and about 40 companies. There were
also two plants in Puerto Rico. The ex-plant value of cement production, excluding Puerto Rico, was about $7.1 billion,
and the value of total sales (including imported cement) was about $8.8 billion. Most of the cement was used to make
concrete, worth at least $38 hillion. Total cement consumption (sales) rose slightly to a new record level. Imported
cement and clinker (to make cement) accounted for about 25% of the cement sold; total imports declined significantly,
owing to higher domestic production capacity and a weakening construction market. Clinker, the main intermediate
product in cement manufacture, was produced at 109 plants, with a combined apparent annual capacity of about 91
million tons. Including several facilities that merely ground clinker produced elsewhere, total finished cement (grinding)
capacity was about 105 million tons. Texas, California, Pennsylvania, Michigan, Missouri, and Alabama, in descending
order, were the six largest producing States and accounted for about one-half of U.S. production. About 74% of
cement sales went to ready-mixed concrete producers, 13% to concrete product manufacturers, 7% to contractors
(mainly for road paving), 4% to building materials dealers, and 2% to other users.

Salient Statistics—United States:" 1997 1998 1999 2000 2001°
Production, portland and masonry? 82,582 83,931 85,952 87,846 89,600
Production, clinker 72,686 74,523 76,003 78,138 78,900
Shipments to final customers, including exports 96,801 103,696 108,862 110,048 111,000
Imports of hydraulic cement for consumption 14,523 19,878 24,578 24,561 23,700
Imports of clinker for consumption 2,867 3,905 4,164 3,673 2,100
Exports of hydraulic cement and clinker 791 743 694 738 880
Consumption, apparent® 96,018 103,457 108,862 110,470 114,000
Price, average mill value, dollars per ton 73.49 76.46 78.27 78.56 79.00
Stocks, mill, yearend 5,784 5,393 6,367 7,566 6,000
Employment, mine and mill, number® 17,900 17,900 18,000 18,000 18,000
Net import reliance* as a percentage of

apparent consumption 14 19 21 20 21

Recycling: Cement kiln dust is routinely recycled to the kilns, which can also burn a variety of waste fuels and
recycled raw materials such as slags. Cement itself generally is not recycled, but there is a small amount of recycling
of concrete for use as aggregate.

Import Sources (1997-2000):°> Canada, 22%; Thailand, 12%; China, 11%; Venezuela, 8%; Greece, 8%; and other,
39%. Import sources were diversifying, with Asian sources (especially China, Korea, and Thailand) becoming major
suppliers since 1998; Thailand became the single largest source of imported cement and clinker (combined) in 2000.

Tariff: Item Number Normal Trade Relations
12/31/01

Cement clinker 2523.10.0000 Free.

White portland cement 2523.21.0000 Free.

Other portland cement 2523.29.0000 Free.

Aluminous cement 2523.30.0000 Free.

Other hydraulic cement 2523.90.0000 Free.

Depletion Allowance: Not applicable. Certain raw materials for cement production have depletion allowances.

Government Stockpile: None.

Events, Trends, and Issues: Continued very low interest rates, long project lead times, and strong public sector
spending by the Federal Government allowed cement consumption levels to rise modestly in 2001 despite the generally
much weaker general economy. Cement consumption in 2002 was expected to stagnate or decline somewhat,
especially where projects relied on tenuous State funding. Cement company ownership continued to consolidate,
notably with the largest U.S.-owned and overall second largest U.S. producer being purchased by a foreign company in
2000 and two of the major foreign-owned producers merging early in 2001.

Concern continued over the environmental impact of cement manufacture, particularly the emissions of carbon dioxide,
handling of cement kiln dust (CKD), and emissions of nitrogen oxides. The cement industry is one of the largest
sources of carbon dioxide emissions, and U.S. cement producers were voluntarily seeking to reduce emissions.
Carbon dioxide reduction strategies by the cement industry were aimed at lower emissions per ton of cement, rather
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than total emissions. Reduction strategies included installation of more fuel efficient kiln technologies, partial
substitution of non-carbonate sources of calcium oxide in the kiln raw materials, and partial substitution of cementitious
additives for portland cement in the finished cement products.

The rapid rise in fossil fuel costs in 2000 abated somewhat in 2001 but fuel costs remained of concern to the cement
industry. Some cement companies burn solid or liquid waste materials in their kilns as a low-cost substitute for fossil
fuels. Cement kilns can be an effective and benign way of destroying such wastes; the viability of the practice and the
type of waste(s) burned hinge on current and future environmental regulations and their associated costs. The trend,
tempered by administrative constraints, appears to be towards increased use of waste fuels. Environmental issues
common to mining, such as restrictions on silica in dust, also affect cement raw materials quarries.

Although still relatively minor in the United States, there is growing use worldwide of natural and synthetic pozzolans as
partial or complete replacements for portland cement. Pozzolans are materials that, in the presence of free lime, have
hydraulic cementitious properties; examples include some volcanic ashes and industrial byproducts such as granulated
blast furnace slag, fly ash, and silica fume. Pozzolanic cements, including blends with portland, can have performance
advantages over some straight portland cements for certain applications. Because pozzolans do not require the
energy-intensive clinker manufacturing (kiln) phase of production, their use reduces the unit monetary and
environmental costs of cement manufacture. In the United States, most pozzolan consumption continued to be as sales
directly to concrete manufacturers rather than within blended cements sold by cement plants.

World Production and Capacity:

Cement production Yearend clinker capacity®

2000 2001¢ 2000 2001

United States (includes Puerto Rico) 89,510 91,100 91,228 93,000
Brazil 39,208 40,000 45,000 45,000
China 583,190 595,000 550,000 550,000
Egypt 24,143 22,000 24,000 30,000
France 20,000 21,000 24,000 24,000
Germany 38,000 40,000 43,000 43,000
India 95,000 100,000 110,000 115,000
Indonesia 27,789 28,000 45,000 45,000
Iran 20,000 23,000 26,000 27,000
Italy 36,000 36,000 46,000 46,000
Japan 81,300 82,000 96,000 96,000
Korea, Republic of 51,255 52,000 62,000 62,000
Mexico 31,677 30,000 40,000 40,000
Russia 32,400 35,000 65,000 65,000
Spain 30,000 30,000 40,000 40,000
Taiwan 18,500 18,500 24,000 26,000
Thailand 32,000 32,000 48,000 48,000
Turkey 35,825 36,000 33,000 33,000
Other countries (rounded) 330,000 340,000 350,000 350,000
World total (rounded) 1,600,000 1,650,000 1,700,000 1,800,000

World Resources: Although individual company reserves are subject to exhaustion, cement raw materials, especially
limestone, are geologically widespread and abundant, and overall shortages are unlikely in the foreseeable future.
Local shortages generally can be met through imports of cement and/or clinker.

Substitutes: Virtually all portland cement is utilized either in making concrete or mortars and, as such, competes in
the construction sector with concrete substitutes such as clay brick, glass, aluminum, steel, fiberglass, wood, stone, and
asphalt. Pozzolans and similar materials are being used as partial or complete substitutes for portland cement for some
concrete applications.

*Estimated.

!Portland plus masonry cement, unless otherwise noted. Excludes Puerto Rico.

2Includes cement made from imported clinker.

SProduction of cement (including from imported clinker) + imports (excluding clinker) - exports - changes in stocks.
‘Defined as imports - exports + adjustments for Government and industry stock changes.

°*Hydraulic cement and clinker.

SReported.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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CESIUM

(Data in kilograms of cesium content, unless otherwise noted)

Domestic Production and Use: Although cesium was not recovered from any domestically mined ores, it is thought
that at least one domestic company manufactured cesium products from imported pollucite ore. Cesium, usually in the
form of chemical compounds, was used in research and development and commercially in electronic, photoelectric,
and medical applications.

Salient Statistics—United States: Salient statistics, such as production, consumption, imports, and exports, are not
available. The cesium market is very small, with annual consumption probably amounting to only a few thousand
kilograms. As a result, there is no active trading of the metal, and, therefore, no official market price. However, several
companies publish prices for cesium and cesium compounds. These prices remain relatively stable for several years.
The per-unit price for the metal or compounds purchased from these companies varies inversely with the quantity of
material purchased. For example, in 2001, one company offered 1-gram ampoules of 99.98%-grade cesium metal at
$50.00. The price for 100 grams of the same material from this company was $1,370.00, or $13.70 per gram.

Recycling: None.

Import Sources (1997-2000): The United States is 100% import reliant. Canada is the major source of cesium ores.
Other possible sources of cesium-bearing material include Germany and the United Kingdom.

Tariff: Item Number Normal Trade Relations
12/31/01

Alkali metals, other 2805.19.0000 5.5% ad val.

Chlorides, other 2827.39.5000 3.7% ad val.

Depletion Allowance: 14% (Domestic and foreign).

Government Stockpile: None.
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Events, Trends, and Issues: U.S. demand for cesium remained essentially unchanged. The United States is likely to
continue to be dependent upon foreign sources unless domestic deposits are discovered or technology is developed to

use low-grade raw materials. The high cost and extreme reactivity of cesium limit its application at present. Because of
the small scale of production of cesium products, no significant environmental problems have been encountered.

World Mine Production, Reserves, and Reserve Base: Data on mine production of cesium are not available, and
data on resources are sketchy. The estimates of reserves and of the reserve base are based upon occurrences of the
cesium aluminosilicate mineral pollucite, found in zoned pegmatites in association with the lithium minerals lepidolite and
petalite. Pollucite is mined as a byproduct with other pegmatite minerals; commercial concentrates of pollucite contain
about 20% cesium by weight.

Reserves' Reserve base'

Canada 70,000,000 73,000,000
Namibia — 9,000,000
Zimbabwe 23,000,000 23,000,000
Other countries NA NA
World total (rounded) 100,000,000 110,000,000

World Resources: World resources of cesium have not been estimated.

Substitutes: The properties of rubidium and its compounds are quite similar to those of cesium and its compounds;
thus, rubidium and cesium are used interchangeably in many applications.

NA Not available. — Zero.
1See Appendix C for definitions.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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CHROMIUM
(Data in thousand metric tons, gross weight, unless otherwise noted)

Domestic Production and Use: In 2001, the United States consumed about 14% of world chromite ore production in
various forms of imported materials, such as chromite ore, chromium chemicals, chromium ferroalloys, and chromium
metal. Imported chromite was consumed by two chemical firms and two refractory firms to produce chromium
chemicals and chromite-containing refractories, respectively. Consumption of chromium ferroalloys and metal was
predominantly for the production of stainless and heat-resisting steel and superalloys, respectively. The value of
chromium material consumption was about $327 million.

Salient Statistics—United States:" 1997 1998 1999 2000 2001°
Production, secondary 120 104 118 139 120
Imports for consumption 350 385 476 453 420
Exports 30 62 60 86 60
Government stockpile releases 47 93 19 85 60
Consumption:
Reported? (excludes secondary) 333 277 298 206 280
Apparent® (includes secondary) 490 531 558 589 540
Price, chromite, yearend:
South African, dollars per metric ton, South Africa 73 68 63 63 NA
Turkish, dollars per metric ton, Turkey 180 145 145 145 NA
Unit value, average annual import (dollars per metric ton):
Chromite ore (gross weight) 74 74 62 64 65
Ferrochromium (chromium content) 1,212 1,027 732 797 800
Chromium metal (gross weight) 7,419 7,576 6,267 5,982 6,000
Stocks, industry, yearend 71 56 54 16 15
Net import reliance* as a percentage of apparent
consumption 75 80 79 67 78

Recycling: In 2001, chromium contained in purchased stainless steel scrap accounted for 22% of apparent
consumption.

Import Sources (1997-2000): Chromium contained in chromite ore and chromium ferroalloys and metal: South
Africa, 48%; Kazakhstan, 16%; Russia, 9%; Turkey, 9%; Zimbabwe, 9%; and other, 9%.

Tariff:* Item Number Normal Trade Relations
12/31/01

Ore and concentrate 2610.00.0000 Free.

Ferrochromium, high-carbon 7202.41.0000 1.9% ad val.

Chromium metal 8112.20.6000 3% ad val.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: The Defense Logistics Agency, U.S. Department of Defense, submitted the Annual Materials
Plan for 2002 in February 2001. In addition to the stockpile-grade uncommitted inventory listed below, the stockpile
contained the following nonstockpile-grade uncommitted inventory, in thousand metric tons: metallurgical chromite ore,
33; high-carbon ferrochromium, 0.601; low-carbon ferrochromium, 6.89; and ferrochromium silicon, 7.28.

Stockpile Status—9-30-01°

Average
Uncommitted Committed Authorized Disposal plan Disposals chromium
Material inventory inventory for disposal FY 2001 FY 2001 content
Chromite ore:
Chemical-grade 192 6.16 192 90.7 — 28.6%
Metallurgical-grade 62.0 67.1 62.0 227 12.7 28.6%
Refractory-grade 202 16.9 202 90.7 12.8 €23.9%
Chromium ferroalloys:
Ferrochromium:
High-carbon 560 39.7 560 136 — 71.4%
Low-carbon 237 4.24 237 — 18.6 71.4%
Ferrochromiume-silicon 9.37 3.33 9.37 — 2.47 42.9%
Chromium metal 7.28 0.021 4.10 0.454 0.124 ¢100%
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Events, Trends, and Issues: Chromite ore is not produced in the United States, Canada, or Mexico. Chromite ore is
produced in the Western Hemisphere only in Brazil and Cuba. Most of Brazilian production is consumed in Brazil;
some is exported to Norway. Cuban production is small. The largest chromite-ore-producing countries (India,
Kazakhstan, South Africa, and Turkey) accounted for about 80% of world production. South Africa alone accounts for
more than 40% of world production and has been the major supplier of chromium in the form of chromite ore and
ferrochromium to Western industrialized countries. Stainless steel, the major end use market for chromium, has shown
long-term growth equivalent to about one or two new ferrochromium furnaces per year. To meet this demand, South
African plants were built or expanded. Production capacity was then expanded through the addition of furnaces and
plant enhancements that improved recovery and reduced cost, such as agglomeration, preheating of furnace feed, and
recovery from slag. South African chromite ore and ferrochromium producers financed these process changes
through joint ventures with stainless steel producers in Asia. By financing capacity growth and production efficiency,
consumers have lowered their cost and secured their supply, and producers have secured market share and stabilized
production rates. With existing South African plants efficiently meeting current (2001) demand, a new round of plant
development and furnace additions is expected in Kazakhstan and South Africa to meet anticipated demand growth.

The U.S. Environmental Protection Agency regulates chromium releases into the environment. The U.S. Occupational
Safety and Health Administration regulates workplace exposure.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves’  Reserve base’
2000 2001° (shipping grade)®

United States — — — 10,000
India 1,500 1,500 26,000 57,000
Kazakhstan 2,610 2,300 320,000 320,000
South Africa 6,620 5,400 3,000,000 5,500,000
Turkey 1,000 500 8,000 20,000
Other countries 2,640 2,300 250,000 1,600,000
World total (rounded) 14,400 12,400 3,600,000 7,600,000

World Resources: World resources exceed 11 billion tons of shipping-grade chromite, sufficient to meet conceivable
demand for centuries. About 95% of chromium resources is geographically concentrated in southern Africa. Reserves
and reserve base are geographically concentrated in Kazakhstan and southern Africa. The largest U.S. chromium
resource is in the Stillwater Complex in Montana.

Substitutes: Chromite ore has no substitute in the production of ferrochromium, chromium chemicals, or chromite
refractories. Chromium has no substitute in stainless steel, the largest end use, or for chromium in superalloys, the
major strategic end use. Chromium-containing scrap can substitute for ferrochromium in metallurgical uses.
Substitutes for chromium-containing alloys, chromium chemicals, and chromite refractories generally increase cost or
limit performance. In 1978, the National Academy of Sciences found that substituting chromium-free materials for
chromium-containing products could save about 60% of chromium used in alloying metals, about 15% of chromium
used in chemicals, and 90% of chromite used in refractories, given 5 to 10 years to develop technically acceptable
substitutes and to accept increased cost.

°Estimated. NA Not available. — Zero.

!Data in thousand metric tons of contained chromium, unless noted otherwise.

2The years 1997 through 1998 include chromite ore; 1999 through 2001 exclude chromite ore.

3Calculated demand for chromium is production + imports - exports + stock adjustment.

‘Defined as imports - exports + adjustments for Government and industry stock changes.

SIn addition to the tariff items listed, certain imported chromium materials (see U.S. Code, chapter 26, sections 4661 and 4672) are subject to excis
tax.

5See Appendix B for definitions.

’See Appendix C for definitions.

8Shipping-grade chromite ore is deposit quantity and grade normalized to 45% Cr,0O..
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CLAYS
(Data in thousand metric tons, unless otherwise noted)

Domestic Production and Use: In 2000, clay and shale production was reported in all States except Alaska,
Delaware, Hawaii, Idaho, New Hampshire, Rhode Island, Vermont, and Wisconsin. About 230 companies operated
approximately 650 clay pits or quarries. The leading 20 firms supplied about 50% of the tonnage and 77% of the value
for all types of clay sold or used in the United States. U.S. production was estimated to be 40.6 million metric tons
valued at $1.49 billion. Major domestic uses for specific clays were estimated to be as follows: ball clay—35% floor
and wall tile, 22% sanitaryware, and 43% other uses; bentonite—26% pet waste absorbent, 25% foundry sand bond,
19% drilling mud, 15% iron ore pelletizing, and 15% other uses; common clay—56% brick, 20% cement, 16%
lightweight aggregate, and 8% other uses; fire clay—73% refractories and 27% other uses; fuller's earth—75%
absorbent uses and 25% other uses; and kaolin—55% paper, 7% refractories, and 38% other uses.

Salient Statistics—United States:" 1997 1998 1999 2000 2001°
Production, mine:
Ball clay 1,060 1,130 1,200 1,140 1,170
Bentonite 4,020 3,820 4,070 3,760 3,820
Common clay 24,600 24,500 24,800 23,700 23,700
Fire clay? 415 410 402 476 391
Fuller's earth 2,370 2,350 2,560 2,910 2,400
Kaolin 9,280 9,450 9,160 8,800 9,030
Total® 41,800 41,600 42,200 40,800 40,600
Imports for consumption:
Artificially activated clay and earth 19 19 17 18 14
Kaolin 30 53 57 63 49
Other 15 14 16 16 15
Total® 64 86 90 96 78
Exports:
Ball clay 91 140 107 100 226
Bentonite 850 818 719 761 613
Fire clay? 222 168 189 216 217
Fuller's earth 144 121 152 136 151
Kaolin 3,380 3,550 3,310 3,690 3,560
Clays, not elsewhere classified 390 432 329 357 363
Total® 5,080 5,230 4,800 5,260 5,130
Consumption, apparent 36,800 36,500 37,500 35,600 35,500
Price, average, dollars per ton:
Ball clay a7 45 40 42 42
Bentonite 42 46 43 41 42
Common clay 6 6 6 6 6
Fire clay 19 18 16 16 16
Fuller's earth 107 109 90 87 89
Kaolin 111 111 104 106 103
Stocks, yearend* NA NA NA NA NA
Employment, number:®
Mine 4,900 4,790 5,020 5,090 5,000
Mmill 4,500 4,580 4,220 4,290 4,250
Net import reliance® as a percentage of
apparent consumption E E E E E

Recycling: Insignificant.

Import Sources (1997-2000): Brazil, 43%; United Kingdom, 21%; Mexico, 17%; Canada, 7%; and other, 12%.
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CLAYS
Tariff: Item Number Normal Trade Relations
12/31/01

Kaolin and other kaolinitic clays,

whether or not calcined 2507.00.0000 Free.
Bentonite 2508.10.0000 Free.
Fuller's and decolorizing earths 2508.20.0000 Free.
Fire clay 2508.30.0000 Free.
Common blue and other ball clays 2508.40.0010 Free.
Other clays 2508.40.0050 Free.
Chamotte or dina’s earth 2508.70.0000 Free.
Activated clays and earths 3802.90.2000 2.5% ad val.
Expanded clays and mixtures 6806.20.0000 Free.

Depletion Allowance: Ball clay, bentonite, fire clay, fuller's earth, and kaolin, 14% (Domestic and foreign); clay used
in the manufacture of common brick, lightweight aggregate, and sewer pipe, 7.5% (Domestic and foreign); clays used
in the manufacture of drain and roofing tile, flower pots, and kindred products, 5% (Domestic and foreign); clay used
for alumina and aluminum compounds, 22% (Domestic).

Government Stockpile: None.

Events, Trends, and Issues: The amount of clay and shale sold or used by domestic producers decreased slightly in
2001. Small increases were reported for ball clay, bentonite, and kaolin. Fire clay and fuller’s earth declined.
Production of common clay and shale was unchanged. Imports for consumption decreased 19% to 78,000 tons in
2001. Brazil, Mexico, and the United Kingdom were the major sources for imported clays. Exports decreased 2% to
5.13 million tons in 2001. Canada, Finland, Japan, and the Netherlands were major markets for exported clays.

World Mine Production, Reserves, and Reserve Base: World production of bentonite was 9.9 million tons in 2001.
The United States was the leading producing country with 3.82 million tons, followed by Greece with 950,000 tons, and
the former Soviet Union countries with 750,000 tons combined. World production of fuller's earth was 3.8 million tons in
2001. The United States was the leading producing country with 2.4 million tons, followed by Germany with 500,000
tons. World production of kaolin was 41.2 million tons in 2001. The United States was the leading producer with 9
million tons (sales); followed by Uzbekistan with 5.5 million tons (crude); the Czech Republic, 6 million tons (crude); the
United Kingdom, 2.4 million tons (processed); the Republic of Korea, 2.1 million tons (crude); Germany, 1.8 million tons
(crude and sales); and Brazil, 1.7 million tons (beneficiated). Reserves and reserve base are large in major producing
countries, but data are not available.

World Resources: Clays are divided for commercial purposes into ball clay, bentonite, common clay, fire clay, fuller's
earth, and kaolin. Resources of these types of clay are extremely large except for lesser resources of high-grade ball
clay and sodium-bentonite. Resources of kaolin in Georgia are estimated to be 1.4 billion tons.

Substitutes: Limited substitutes and alternatives, such as calcium carbonate and talc, are available for filler and
extender applications.

®Estimated. E Net exporter. NA Not available.

'Excludes Puerto Rico.

“Refractory uses only.

sData may not add to total shown because of independent rounding.

“‘Data on stocks are not available and are assumed to be zero for apparent consumption and net import reliance calculations.
SDefined as imports - exports + adjustments for Government and industry stock changes.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002



50
COBALT

(Data in metric tons of cobalt content, unless otherwise noted)

Domestic Production and Use: The United States did not mine or refine cobalt in 2001; however, negligible amounts
of byproduct cobalt were produced as intermediate products from some mining operations. U.S. supply comprised
imports, stock releases, and secondary materials, such as superalloy scrap, cemented carbide scrap, and spent
catalysts. There were two domestic producers of extra-fine cobalt powder: One produced powder from imported
primary metal, and another produced powder from recycled materials. In addition to the powder producers, seven
companies were known to be active in the production of cobalt compounds. Nearly 90 industrial consumers were
surveyed on a monthly or annual basis. Data reported by these consumers indicate that approximately 44% of U.S.
cobalt use was in superalloys, which are used primarily in aircraft gas turbine engines; 9% was in cemented carbides
for cutting and wear-resistant applications; 20% was in various other metallic uses; and the remaining 27% was in a
variety of chemical uses. The total estimated value of cobalt consumed in 2001 was $250 million.

Salient Statistics—United States: 1997 1998 1999 2000 2001°
Production:
Mine — — — — —
Secondary 2,750 3,080 2,720 2,550 2,500
Imports for consumption 8,430 7,670 8,150 8,770 9,400
Exports 1,570 1,680 1,550 2,630 3,000
Shipments from Government stockpile excesses 1,620 2,310 1,530 2,960 2,300
Consumption:
Reported (includes secondary) 8,910 9,130 8,410 8,700 8,500
Apparent (includes secondary) 11,200 11,500 10,700 11,700 11,200
Price, average annual spot for cathodes,
dollars per pound 23.34 21.43 17.02 15.16 10.70
Stocks, industry, yearend 1,090 1,000 1,160 1,140 1,150
Net import reliance® as a percentage of
apparent consumption 76 73 75 78 78

Recycling: About 2,500 tons of cobalt was recycled from purchased scrap in 2001. This represented about 29% of
estimated reported consumption for the year.

Import Sources (1997-2000): Cobalt content of metal, oxide, and salts: Finland, 22%; Norway, 21%; Canada, 11%;
Russia, 11%; and other, 35%.

Tariff: Item Number Normal Trade Relations?
12/31/01
Unwrought cobalt, alloys 8105.10.3000 4.4% ad val.
Unwrought cobalt, other 8105.10.6000 Free.
Cobalt matte, waste, and scrap 8105.10.9000 Free.
Wrought cobalt and cobalt articles 8105.90.0000 3.7% ad val.
Chemical compounds:
Cobalt oxides and hydroxides 2822.00.0000 0.1% ad val.
Cobalt sulfates 2833.29.1000 1.4% ad val.
Cobalt chlorides 2827.34.0000 4.2% ad val.
Cobalt carbonates 2836.99.1000 4.2% ad val.
Cobalt acetates 2915.23.0000 4.2% ad val.
Cobalt ores and concentrates 2605.00.0000 Free.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: Sales of National Defense Stockpile cobalt began in March 1993. The Annual Materials Plan
of the Defense Logistics Agency, U.S. Department of Defense, includes a cobalt disposal limit of 2,720 tons (6 million
pounds) during fiscal year 2002.

Stockpile Status—9-30-01°

Uncommitted Committed Authorized Disposal plan Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Cobalt 7,890 299 7,890 2,720 2,210

Prepared by Kim B. Shedd [(703) 648-4974, kshedd@usgs.gov, fax: (703) 648-7757]
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COBALT

Events, Trends, and Issues: World production of refined cobalt has steadily increased since 1993. Some of the
increase has been from new operations and some has been from a net increase in production by established
producers. During this period, sales of cobalt from the National Defense Stockpile and cobalt in recycled scrap have
also contributed to supply.

World demand for cobalt is strongly influenced by general economic conditions and by demand from industries that
consume large quantities of cobalt, such as superalloy melters and manufacturers of rechargeable batteries. In 2001,
several factors reduced overall demand for cobalt, including weak economic conditions in major consuming countries
such as the United States and Japan, and a decrease in the production of rechargeable batteries so that battery
inventories would be reduced. In September, terrorist attacks in the United States caused economic uncertainty,
concern that renewed U.S. industrial activity would be delayed, and financial problems for the U.S. commercial airline
industry, a major consumer of superalloys.

Since 1995, the general trend in cobalt prices has been downward. This trend is likely to continue if cobalt supply
continues to increase at a faster rate than that of cobalt demand, or if cobalt demand decreases without a reduction in

supply.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves*  Reserve base*
2000 2001°¢

United States — — NA 860,000
Australia 5,600 6,500 1,300,000 1,600,000
Canada 5,300 5,000 45,000 260,000
Congo (Kinshasa) 7,000 7,000 NA 2,500,000
Cuba 2,400 2,600 1,000,000 1,800,000
New Caledonia® 1,100 1,100 230,000 860,000
Philippines NA NA NA 400,000
Russia 3,600 4,000 140,000 230,000
Zambia 4,600 7,000 360,000 540,000
Other countries 3,700 3,700 90,000 1,200,000
World total (may be rounded) 33,300 36,900 3,200,000 10,000,000

World Resources: The cobalt resources of the United States are estimated to be about 1.3 million tons. Most of these
resources are in Minnesota, but other important occurrences are in Alaska, California, ldaho, Missouri, Montana, and
Oregon. With the exception of resources in Idaho and Missouri, any cobalt production from these deposits would be as
a byproduct of another metal. The identified world cobalt resources are about 11 million tons. The vast majority of
these resources are in nickel-bearing laterite deposits, with most of the rest occurring in nickel-copper sulfide deposits
hosted in mafic and ultramafic rocks in Australia, Canada, and Russia, and in the sedimentary copper deposits of
Congo (Kinshasa) and Zambia. In addition, millions of tons of hypothetical and speculative cobalt resources exist in
manganese nodules and crusts on the ocean floor.

Substitutes: Periods of high prices and concern about availability have resulted in various efforts to conserve, reduce,
or substitute for cobalt. In many applications, further substitution of cobalt would result in a loss in product
performance. Potential substitutes include barium or strontium ferrites, neodymium-iron-boron, or nickel-iron alloys in
magnets; nickel, cermets, or ceramics in cutting and wear-resistant materials; nickel base alloys or ceramics in jet
engines; nickel in petroleum catalysts; rhodium in hydroformylation catalysts; iron, manganese, or nickel in batteries;
and manganese, iron, cerium, or zirconium in paints.

°Estimated. NA Not available. — Zero.

Defined as imports - exports + adjustments for Government and industry stock changes.
No tariff for Canada or Mexico.

3See Appendix B for definitions.

‘See Appendix C for definitions.

SOverseas territory of France.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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COLUMBIUM (NIOBIUM)

(Data in metric tons of columbium content, unless otherwise noted)

Domestic Production and Use: There has been no significant domestic columbium mining since 1959. Domestic
columbium resources are of low grade, some mineralogically complex, and most are not commercially recoverable.
Most metal, ferrocolumbium, other alloys, and compounds were produced by six companies. Feed for these plants
included imported concentrates, columbium oxide, and ferrocolumbium. Consumption was mainly as ferrocolumbium
by the steel industry and as columbium alloys and metal by the aerospace industry, with plants in the Eastern and
Midwestern United States, California, and Washington. The estimated value of reported columbium consumption, in the
form of ferrocolumbium and nickel columbium, in 2001 was about $85 million. Major end-use distribution of reported
columbium consumption was as follows: carbon steels, 33%; superalloys, 23%; stainless and heat-resisting steels,
18%; high-strength low-alloy steels, 16%; alloy steels, 9%; and other, 1%.

Salient Statistics—United States: 1997 1998 1999 2000 2001¢
Production, mine — — — —
Imports for consumption:

Concentrates, tin slags, other* NA NA NA NA NA
Ferrocolumbium® 4,260 4,900 4,450 4,400 4,100
Exports, concentrate, metal, alloys® 70 50 160 100 110
Government stockpile releases® 2 126 145 280 217 (14)
Consumption, reported, ferrocolumbium® 2 3,770 3,640 3,460 4,090 4,100
Consumption, apparent 4,030 4,150 4,100 4,300 4,300
Price:
Columbite, dollars per pound* 3.00 3.00 3.00 6.25 NA
Pyrochlore, dollars per pound® NA NA NA NA NA
Stocks, industry, processor and
consumer, yearend NA NA NA NA NA
Employment NA NA NA NA NA
Net import reliance® as a percentage of
apparent consumption 100 100 100 100 100

Recycling: While columbium is not recovered from scrap steel and superalloys containing it, recycling of these alloys
is significant, and columbium content is reused. Data on the quantities of columbium recycled in this manner are not
available.

Import Sources (1997-2000): Brazil, 75%; Canada, 9%; Germany, 4%; Russia, 2%; and other, 10%.

Tariff: Item Number Normal Trade Relations
12/31/01

Columbium ores and concentrates 2615.90.6030 Free.
Columbium oxide 2825.90.1500 3.7% ad val.
Ferrocolumbium 7202.93.0000 5.0% ad val.
Columbium, unwrought:

Waste and scrap 8112.91.0500 Free.

Alloys, metal, powders 8112.91.4000 4.9% ad val.
Columbium, wrought 8112.99.0000 4.0% ad val.

Depletion Allowance: 22% (Domestic), 14% (Foreign).

Government Stockpile: For fiscal year 2001, ending September 30, 2001, the Defense National Stockpile Center
(DNSC) sold about 48 tons of columbium contained in ferrocolumbium valued at about $1.29 million and about 9 tons of
columbium metal ingots valued at about $323,000 from the National Defense Stockpile (NDS). The DNSC disposed of
about 3 tons of columbium contained in tantalum minerals that were sold in fiscal year 2001; no value obtained as
columbium was contained within the tantalum minerals. There were no sales of columbium carbide powder in fiscal
year 2001. The DNSC also proposed maximum disposal limits in fiscal year 2002 of about 10 tons’ of columbium
contained in columbium carbide powder, about 254 tons of columbium contained in columbium concentrates, and about
9 tons of columbium metal ingots. The NDS uncommitted inventories shown below include about 244 tons of columbium
contained in nonstockpile-grade concentrates.

Prepared by Larry D. Cunningham [(703) 648-4977, Icunning@usgs.gov, fax: (703) 648-7757]
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COLUMBIUM (NIOBIUM)

Stockpile Status—9-30-012

Uncommitted Committed Authorized Disposal plan  Disposals
Material inventory inventory for disposal FY 2001 FY 2001
Columbium:
Carbide powder 10 — 10 10 —
Concentrates 594 — 594 254 3
Ferrocolumbium — — — 68 48
Metal 46 — 46 9 9

Events, Trends, and Issues: For the first one-half year, domestic demand for columbium ferroalloys in steelmaking
and demand for columbium in superalloys (mostly for aircraft engine components) increased slightly compared with the
similar period of 2000. For the same period, overall columbium imports increased; Brazil accounted for more than 70%
of quantity and about 65% of value. Exports increased, with Canada, Italy, Mexico, and the United Kingdom receiving
most of the columbium materials. The published price for columbite ore was discontinued in October at a range of
$5.50 to $7 per pound of pentoxide content. Unchanged since September 1997, the published price for steelmaking-
grade ferrocolumbium was quoted at a range of $6.75 to $7 per pound of columbium content and high-purity
ferrocolumbium was quoted at a range of $17.50 to $18 per pound of columbium content. Industry sources indicated in
December 1999 that nickel columbium sold at about $18.50 per pound of columbium content, columbium metal products
sold in the range of about $24 to $100 per pound in ingot and special shape forms, and columbium oxide for master
alloy production sold for about $8.80 per pound. Public information on current prices for these products was not
available. No domestic columbium mine production is expected in 2002, and it is estimated that U.S. apparent
consumption will be about 4,400 tons. Most of total U.S. demand will be met by columbium imports in upgraded forms.

World Mine Production, Reserves, and Reserve Base:

Mine production Reserves' Reserve base'®
2000 2001¢

United States — — — Negligible
Australia 160 200 16,000 NA
Brazil 30,000 30,000 4,400,000 5,200,000
Canada 2,290 2,300 140,000 400,000
Ethiopia 7 5 NA NA
Nigeria 35 30 60,000 90,000
Rwanda 28 25 NA NA
Other countries'! — — NA NA
World total (rounded) 32,600 32,600 4,600,000 5,700,000

World Resources: Most of the world's identified resources of columbium are outside the United States and occur
mainly as pyrochlore in carbonatite deposits. On a worldwide basis, resources are more than adequate to supply
projected needs. The United States has approximately 150,000 tons of columbium resources in identified deposits, all
of which were considered uneconomic at 2001 prices for columbium.

Substitutes: The following materials can be substituted for columbium, but a performance or cost penalty may ensue:
molybdenum and vanadium as alloying elements in high-strength low-alloy steels; tantalum and titanium as alloying
elements in stainless and high-strength steels; and ceramics, molybdenum, tantalum, and tungsten in high-temperature
applications.

°Estimated. NA Not available. — Zero.

Metal, alloys, synthetic concentrates, and columbium oxide.

2Net quantity (uncommitted inventory). Parentheses indicate negative number (increase in inventory).
3Includes nickel columbium.

“Yearend average value, contained pentoxides for material having a Nb,Oto Ta,O4 ratio of 10 to 1.
*Yearend average value, contained pentoxide.

%Defined as imports - exports + adjustments for Government and industry stock changes.

"Actual quantity limited to remaining sales authority or inventory.

8See Appendix B for definitions.

SColumbium units contained in the disposal of tantalum minerals.

“see Appendix C for definitions.

H"Bolivia, China, Congo (Kinshasa), Russia, and Zambia also produce (or are thought to produce) columbium, but available information is inadequi
make reliable estimates of output levels.

U.S. Geological Survey, Mineral Commodity Summaries, January 2002
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COPPER
(Data in thousand metric tons of copper content, unless otherwise noted)

Domestic Production and Use: Domestic mine production in 2001 declined to 1.34 million metric tons and was
valued at about $2.2 billion. The principal mining States, in descending order, Arizona, Utah, and New Mexico,
accounted for 99% of domestic production; copper was also recovered at mines in three other States. Although copper
was recovered at about 25 mines operating in the United States, 15 mines accounted for about 99% of production.
Four primary smelters and 1 secondary smelter, 4 electrolytic and 3 fire refineries, and 14 solvent extraction-
electrowinning facilities operated during the year. Refined copper and direct melt scrap were consumed at about 35
brass mills; 13 rod mills; and 600 foundries, chemical plants, and miscellaneous consumers. Copper and copper alloy
products consumed® in building construction totaled 39%; electric and electronic products, 28%; transportation
equipment, 11%; industrial machinery and equipment, 11%; and consumer and general products, 11%.

Salient Statistics—United States: 1997 1998 1999 2000 2001¢
Production: Mine 1,940 1,860 1,600 1,440 1,340
Refinery:
Primary 2,070 2,140 1,890 1,590 1,600
Secondary 396 349 230 209 170
Copper from all old scrap 498 466 381 353 310
Imports for consumption:
Ores and concentrates 44 217 143 A 20
Refined 632 683 837 1,060 1,200
Unmanufactured 999 1,190 1,280 1,350 1,550
Exports:
Ores and concentrates 127 37 64 116 50
Refined 93 86 25 94 20
Unmanufactured 628 412 395 661 600
Consumption:
Reported refined 2,790 2,890 2,980 3,030 2,710
Apparent unmanufactured® 2,940 3,030 3,130 3,100 2,770
Price, average, cents per pound:
Domestic producer, cathode 107.0 78.6 75.9 88.2 76
London Metal Exchange, high-grade 103.2 75.0 71.3 82.2 72
Stocks, yearend, refined, held by U.S.
producers, consumers, and metal exchanges 314 532 565 334 800
Employment, mine and mill, thousands 13.2 13.0 11.6 10.2 10
Net import reliance* as a percentage of
apparent consumption 13 14 27 37 31

Recycling: Old scrap, converted to refined metal and alloys, provided 310,000 tons of copper, equivalent to 11% of
apparent consumption. Purchased new scrap, derived from fabricating operations, yielded 910,000 tons o